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HTLV-I  INDUCED  T-CELl  LYMPHOMA  IN  ISRAELI  PATIENTS  OF  IRANIAN  ORIGIN 
J.  Rosenblatt,  D.  Meltes,  Y.  Sidi,  Y.L.  Danon 
Rogoff -Wellcome  Medical  Research  Institute,  Dept,  of  Medicine  and 
Div.  of  Pediatric  Immunology,  Edith  Wolfson  Hospital  and  Beilinson 
Medical  Center  Tel-Aviv  University  Sackler  School  of  Medicine, 
Petah-Tikva  i»9100  ISRAEL. 

T  cell  lymphoma-leukemia  (ATL)  is  one  of  the  several  clinical 
entitles  linked  to  human  T  cell  lymphotroplc  virus  (HTLV-I).  Few 
geographic  endemic  concentrations  of  HTLV-I  infection  were  already 
described:  The  Ryukyu  Islands  in  Southern  Japan,  Central  Africa  and 
the  Caribbean  Islands.  This  is  the  first  description  of  endemic  HTLV 
focus  in  the  Middle  East.  The  prevalence  and  clinical  presentations 
of  ATL  in  Israel  were  studied.  We  have  diagnosed  four  Israeli  Jewish 
AH.  patients  and  one  HAM  (HTLV-I  -  Associated  Myelopathy)  in  a 

nationwide  survey  performed  in  1986-1990.  In  three  of  the  patients 
evidence  for  HTLV-I  infection  was  obtained.  All  those  patients 

immigrated  to  Israel  from  the  same  region  in  Central  Iran.  The 

nationwide  survey  and  the  clinical  course  of  this  new  group  of 

patients  will  be  presented. 
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MOLECULAR  CHARACTERIZAllON  OFIRANlAk  HTLV*I 
ISOLATES 

Y,  J.D-  Rosenblatt,  D.  Meylet,  D.  Stepbent,  H.  Lce^,  X 
pgnon*  - 

Cbildren’s  Medical  Cenier  of  brad.  Peudi,  Israel^  UCLA  Scb^l 

of  Medicine,  Los  ^eles,  CA%  Edith  Wol&on  Hospital,  Rolon,  Israel^ 
Abbott  Laboratories,  K.  Chieap,  USA 

We  recently  r^rted  a  hi^  rate  of  HTLV-I  seroporitiviiy  mnoni 
inumerants  to  Israel  from  Masbad  in  Nortbeastem  Iran  (Lancet  336:1535- 
1535, 1990).  W'e  have  ocm’  charaaerized  the  Iranian  HTLV-l  isolate  usii^ 
o  oombinotioo  of  Southern  blottiog,  polymeraae  chain  reaction  (PCR)  and 
sequendog-  DNA  from  10  HlLV-j  seropositive  Masbadi  carriers  was 
isuated  from  peripheral  blood  mononudear  cells  and  amplified  by  PCR 
using  primers  to  tne  tax/rex  region.  All  10  sarnies  were  found  to  be 
HTLV-I  and  u\fl  HTlALn  using  discriminatory  rCR.  An  immortalieed  T- 
oell  line  was  derived  from  a  Masbadi  HTLV-I  carrier.  The  cell  line 
contained  integrated  HTLV-I  provirus.  Southern  blottm|  and  restriction 
mapping  of  the  Iranian  isolate  demonstrated  marked  similarity  to 
published  Japanese  isolates  osisg  ID  different  restriction  enaymes. 
Amplification  and  prelimina^  sequencing  of  a  900  to  segment  of  env 
from  two  Masbadi  isolates  discl(»ed  approximately  95%  nucleic  add 
sequence  bomology  with  the  publisbeo  sequence  of  Japanese  isolates,  and 
>yg%  homology  totn'een  too  Masbadi  isolates.  These  data  indicate 
substantia]  consen^tion  of  sequence  between  Iranian  and  Jai^mese 
HTLV-l  isolates.  Further  characterization  of  Iranian  HILV-1  isolates  is 
underway.  (Supported  by  the  Rash!  Foundation,  Doron  Foundation, 

ICRF,  and  a  grant  from  the  USAMRDQ. 
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EPIDEMIOLOGIC  AND  MOLECULAR  CHARACTERIZATION  OF  HTLV-I  INFECTION  IN 
ISRAEL 

Yehuda  L.  Danon,  Yael  Kilim  and  J.  Rosenblatt,  Kipper  Institute  of 
Child  Immunology,  Children’s  Medical  Ctr.  of  Israel,  Sackler  School  of 
Medicine,  Tel-Aviv  Univ.  Kaplan  Str.  ~K14-16,  Petah-Tikva  49100  Israel. 

Human  T-cell  leukemia  viruses  type  I  (HTLV-I)  and  type  II  (HTLV-II) 
are  the  two  human  retroviruses  directly  implicated  in  pathogenesis  of 
human  leukemia.  HTLV-I  has  been  linked  to  adult  T-cell  leukemia/ 
lymphoma  (ATLL),  and  HTLV-Ii  to  rare  cases  of  chronic  T-cell  leukemia. 
Epidemiologic  and  molecular  studies  of  both  viruses  have  identified 
several  themes  underlying  the  leukemogenic  process.  Leukemia  is  a  rare 
consequence  of  infection,  and  both  viral  infection  and  secondary 
transforming  events  appear  to  be  Involved.  Due  to  the  absence  of  a 
virally  encoded  oncogene,  or  preferred  viral  integration  sites,  novel 
mechanisms  of  leukemogenesis  must  he  invoked.  We  recently  reported  a 
high  rate  of  HTLV-I  seropositivity  among  immigrants  to  Israel  from 
Mashad  in  Northeastern  Iran  (Lancet  336: 1 533-1525,  1990) .  We  have  now 
characterized  the  Iranian  HTLV-l  isolate  using  a  combination  of 
Southern  blotting,  polymerase  chain  reaction  (PCR)  and  sequencing.  DNA 
from  10  HTLV-I  seropositive  Mashadi  carriers  was  isolated  from 
peripheral  blood  mononuclear  cells  and  amplified  by  PCR  using  primers 
to  the  tax-rex  region.  All  10  samples  were  found  to  be  HTLV-I  and  not 
HTLV-II  using  discriminatory  PCR.  An  immortalized  T-cell  line  was 
derived  from  a  Mashadi  HTLV-I  carrier.  The  cell  line  contained 
integrated  HTLV-I  provirus.  Southern  blotting  and  restriction  mapping 
of  the  Iranian  isolate  demonstrated  marked  similarity  to  published 
Japanese  isolates  using  10  differrent  restriction  enzymes.  Amplifica¬ 
tion  and  preliminary  sequencing  of  a  900  bp  segment  of  env  from  two 
Mashadi  isolates  disclosed  approximately  95%  nucleic  acid  sequence 
homology  with  the  published  sequence  of  Japanese  isolates,  and  >98% 
homology  between  two  Mashadi  isolates.  These  data  indicate  substantial 
conservation  of  sequence  between  Iranian  and  Japanese  HTLV-l  isolates. 
Further  characterization  of  Iranian  HTLV-I  isolates  is  underway.  A 
potential  role  for  the  HTLV-I/ II  transregulatory  proteins  Tax  and  Rex 
in  leukemogenesis  is  discussed.  Insights  derived  from  the  study  of 
HTLV-I/ll  can  be  applied  to  the  search  for  other  oncogenic  viruses. 

(Supported  by  the  Rashi  Foundation,  Doron  Foundation,  ICRF,  and  a 
grant  from  the  USAMRDC). 


EPIDEMIOLOGIC  AND  MOLECULAR  CHARACTERIZATION  OF 
HTLV-I  INFECTION  IN  ISRAEL 

Yehuda  L.  Danon.  Tael  Killa  and  Joseph  Rosenblatt.  Kipper 
Institute  of  Child  lomunology.  Children's  Medical  Ctr.  of 
Israel,  Sadder  School  of  Medicine,  Tel-Avlv  Ihtlv.  Kaplan 
Str.  11114-16,  Petah-Tlkva  49100  Israel. 

Human  T-cell  leukemia  viruses  type  I -(HTLV-I)  and  type  II 
(HTLV-II)  are  the  two  human  retroviruses  directly  impli¬ 
cated  In  pathogenesis  of  hiiman  leukemia.  HTLV-1  has  been 
linked  to  adult  T-cell  leukemia/lymphoma  (ATLL) ,  and 
HTLV-II  to  rare  cases  of  chronic  T-cell  leukemia.  Epide¬ 
miologic  and  molecular  studies  of  both  viruses  have 
identified  several  themes  underlying  the  leukemogenic 
process.  Leukemia  is  a  rare  consequence  of  infection,  and 
both  viral  infection  and  secondary  transforming  events 
appear  to  be  Involved.  Due  to  the  absence  of  a  virally 
encoded  oncogene,  or  preferred  viral  Integration  sites, 
novel  mechanisms  of  leukemogenesls  must  be  invoked.  We 
recently  reported  a  high  rate  of  HTLV-I  seropositlvlty 
among  immigrants  to  Israel  from  Mashad  in  Northeastern 
Iran  (Lancet  336:1533-1535,1990).  We  have  now  characte¬ 
rized  the  Iranian  HTLV-I  isolate  using  a  combination  of 
Southern  blotting,  polymerase  chain  reaction  (PCR)  and 
sequencing.  DNA  from  10  HTLV-I  seropositive  Mashadl 
carriers  W€U3  isolated  from  periphered  blood  mononuclear 
cells  and  amplified  by  PCR  using  primers  to  the  tax-rex 
region.  All  10  samples  were  found  to  be  HTLV-I  and  not 
HTLV-II  using  discriminatory  PCR.  An  immortalized  T-cell 
line  was  derived  from  a  Mashadl  HTLV-I  carrier.  The  cell 
line  contained  Integrated  HTLV-I  provlrus.  Southern 
blotting  and  restriction  mapping  of  the  Iranian  Isolate 
demonstrated  marked  similarity  to  published  Japanese 
Isolates  using  10  different  restriction  enzymes.  Ampli¬ 
fication  and  preliminary  sequencing  of  a  900  bp  segment  of 
env  from  two  Mashadl  isolates  disclosed  approximately  95% 
nucleic  acid  sequence  homology  with  the  published  sequence 
of  Japanese  isolates,  and  >9d)(  homology  between  two 
Meishadl  Isolates.  These  data  indicate  substantial  conser¬ 
vation  of  sequence  between  Iranian  and  Japanese  HTLV-I 
isolates.  Further  characterization  of  Iranian  HTLV-I 
isolates  is  underway.  A  potential  role  for  the  HTLV-I/II 
trans regulatory  proteins  Tax  and  Rex  in  leukemogenesls  is 
dlscxissed.  Insights  derived  from  the  study  of  HTLV-I/II 
can  be  applied  to  the  search  for  other  oncogenic  viruses. 


(Supported  by  the  Rashl  Foundation,  Doron  Foundation, 
ICRF,  and  a  grant  from  the  USAMRDC). 
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HTLV-1  has  been  linked  to  adult  T-cell  leukemia/lymphoma 
(ATLL) ,  and  HTLV-II  to  rare  cases  of  chronic  T-cell  leu¬ 
kemia.  We  recently  reported  a  high  rate  of  HTLV-I  sero- 
positivity  among  immigrants  to  Israel  from  Hashed  in 
Northeastern  Iran.  Ke  have  now  characterized  the  Iranian 
HTLV-I  isolate  using  a  combination  of  Southern  blotting, 
polymerase  chain  reaction  (PCR)  and  sequencing.  DNA  from 
10  HTLV-I  seropositive  Hashadi  carriers  was  Isolated 

I  from  peripheral  blood  mononuclear  cells  end  amplified  by 
PCR  using  primers  to  the  tax-rex  region.  All  10  samples 
were  found  to  be  HTLV-1  and  not  KTLV-II  using  discrimi¬ 
natory  PCR.  The  cell  line  contained  Integrated  HTLV-I 
provirus.  Southern  blotting  and  restriction  mapping  of 
the  Iranian  Isolate  demonstrated  marked  similarity  to 
published  Japanese  Isolates  using  10  different  restric¬ 
tion  enzymes.  Amplification  and  preliminary  sequencing 
of  a  900  bp  segment  of  env  from  two  Hashadi  isolates 
disclosed  approximately  95%  nucleic  acid  sequence  homo-  I 
logy  with  ^e  published  sequence  of  Japanese  isolates, 
and  >981!  homology  between  two  Hashadi  isolates.  These 
data  indicate  substantial  conservation  of  sequence  be¬ 
tween  Iranian  and  Japanese  HTLV-I  isolates.  Insights 
derived  from  the  study  of  HTLV-  I /II  can  be  applied  toj 
the  search  for  otheP  retroviruses  and  oncogenic  viruses. 
(Supported  by  the  DSAWRDC  and  Doron  Foundation) 
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HTLV-I  has  been  linked  to  adult  T-cell  leukemia/lymphoma  (ATLL),  and  HTLV-Il 
to  rare  cases  of  chronic  T-cell  leukemia.  We  recently  reported  a  high  rate  of 
HTLV-I  seropositivity  among  immigrants  to  Israel  from  Northeastern  Iran.  We 
have  now  characterized  the  Iranian  HTLV-I  isolate  using  a  combination  of  Sou¬ 
thern  blotting,  polymerase  chain  reaction  (PCR)  and  sequencing.  DNA  from  10 1 
HTLV-I  seropositive  Mashadi  carriers  was  isolated  from  peripheral  blood  mono¬ 
nuclear  cells  and  amplified  by  PCR  using  primers  to  the  tax-rex  region.  All  10 
samples  %»ere  found  to  be  HTLV-I  and  not  HTLV-Il  using  discriminatory  PCR.  The 
cell  line  contained  Integrated  HTLV-l  provirus.  Southern  blotting  and  restric¬ 
tion  mapping  of  the  Iranian  isolate  demonstrated  marked  similarity  to  publi¬ 
shed  Japanese  isolates  using  10  different  restriction  enzymes.  Amplification 
and  preliminary  sequencing  of  a  900  bp  ^sgment  of  env  from  two  Mashadi  isola¬ 
tes  disclosed  approximately  95%  nucleic  acid  sequence  homology  with  the  pu¬ 
blished  sequence  of  Japanese  isolates,  and  >98%  homology  between  two  Mashadi 
isolates.  These  data  indicate  substantial  conservation  of  sequence  between 
Iranian  and  Japanese  HTLV-l  isolates.  Insights  derived  from  the  study  of  HTLV- 
1/11  can  be  applied  to  the  search  for  other  retroviruses  and  oncogenic 
viruses .' 
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HTLV-I  has  linked  to  adult  T-edl  leukemia/lymphoma  (ATIX), 
and  HTLV-II  to  rare  cases  of  chronic  T-c^  iMikemia.  We 
recently  rq>orted  a  high  rate  of  HTLV-I  sero-positivity  among 
immigrants  t  >  Israd  from  Mashad  in  Northeastern  Iran.  We  have 
r.ow  characterized  the  Iranian  HTLV-I  isolate  using  a  combination 
of  Southern  blotting,  polymerase  chain  reaction  (PCR)  and 
sequencti^.  DNA  from  10  HIl.V-1  so-opoative  Mashadi  carriers  was 
isolated  frtHn  peripheral  blood  mononudear  cdls  and  amplified 
by  PCR  using  primers  to  the  tax-rex  r<^on.  All  10  samples  were 
found  to  be  ITTLY-l  and  not  NnnLV-II  using  discriminatory  IKIR.  The 
cell  line  ccmtained  integrated  HTLV-I  provirus.  Southern 
blotdng  and  restriction  mapping  of  the  Iranian  isolate 
demonstrated  marked  similarity  to  published  Japanese  isolates 
using  10  different  restriction  enzymes.  Ampliflcation  and 
prelhninary  sequencing  of  a  900  bp  segment  of  env  from  two 
Mashadi  isolates  d^osed  approximately  95%  nuddc  add 
sequence  homology  with  the  published  sequence  of  Japanese 
isolates,  and  >98%  homol(^  between  two  Mashadi  isolates.  These 
data  indicate  substantial  conservation  of  sequence  between 
Iranian  and  Japanese  HTLV-I  isolates.  Insights  derived  from  the 
study  of  HTLV-  I/II  can  be  applied  to  the  search  for  other 
retroviruses  and  oncogenic  viruses. 
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integrated  HTLV-I  provirus.  Southern  blotting  and  restriction  mapping  of  the 
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A  Decade  with  HTLV-I/HTLV-II:  Lessons  in  Viral  Leukemogenesis 
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INTRODUCTION 

The  past  decade  has  seen  myriad  advances  in  detection 
and  characterization  of  human  retroviruses.  It  began 
with  initial  description  of  human  T-cell  leukemia  virus 
type  I  (HTLV-I)  by  Poiesz  and  Gallo  in  the  US  and 
Yoshida  in  Japan,  which  pointed  to  the  involvement  of 
the  human  retrovirus,  HTLV-I,  in  an  unusual  form  of 
T-cell  malignancy,  adult  T-cell  leukemiaylymphoma 
(ATLL)  (1,2).  The  identification  of  HTLV-I  intensified 
the  search  for  related  viruses,  and  soon  thereafter, 
human  T-cell  leukemia  virus  type  II  (HTLV-II)  was 
described  by  Kalynaraman  and  Gallo  in  a  cell  line 
derived  from  a  patient  with  a  chronic  T-cell  leukemia 
with  features  of  hairy-cell  leukemia  (3).  The  rapid 
identification  of  HTLV-II  on  the  heels  of  HTLV-I  led 
to  speculation  that  a  host  of  human  oncogenic  retro¬ 
viruses  would  soon  be  identified.  The  subsequent 
discovery  of  human  immunodefiency  virus  types  1 
(HIV-1)  and  2  (HIV-2)  and  their  implication  in 
acquired  immunodeficiency  syndrome  (AIDS)  accele¬ 
rated  the  pace  and  intensity  of  the  search  for  oncogenic 
viruses.  It  was  soon  recognized  that  leukemic  cells  in 
malignancies  associated  with  HTLV-I  and  -If  contained 
clonally  integrated  provirus:  in  effect,  a  signature  for 
direct  viral  involvement  in  the  oncogenic  process.  In 
contrast,  neoplasms  frequently  seen  in  the  setting  of 
HIV-1  infection  (e.g.  Kaposi's  sarcoma  and/or  high- 
grade  B-cell  lymphomas)  did  not  appear  arise  as  a 
direct  consequence  of  viral  transformation  of  HIV-1- 
infecied  cells.  At  the  end  of  the  decade,  only  HTLV-I 
and  -II  remain  clearly  implicated  as  directly  leuke- 
mogenic  human  retroviruses.  Therefore,  we  believe 
that  insights  gleaned  from  investigation  of  these  viruses 
can  and  should  be  applied  to  the  search  for  other 
oncogenic  retroviruses. 

EPIDEMIOLOGICAL  LESSONS 

The  epidemiological  link  between  HTLV-I  and  ATLL 
resulted  from  two  complementary  events.  The  first,  an 
appreciation  by  Uchiyama  and  Takatsuki  that  ATLL 
represented  a  unique  clinical  entity  (4)  allowed  geo¬ 
graphic  localization  of  the  disease  to  southern  islands 
of  Japan:  Kyushu,  Shikoku,  and  the  Ryuku  chain  of 
islands.  Development  of  serological  assays  for  HTLV-I 
led  to  correlation  of  HITV-I  infection  to  the  presence 
of  malignancy,  as  well  as  a  determination  of  modes  of 
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transmission  (for  review  sec  5).  Epidemiological  stu¬ 
dies  have  suggested  that  exposure  shortly  after  birth  is 
a  major  risk  factor  for  subsequent  development  of 
ATLL  (5,6).  In  addition,  these  studies  have  demon¬ 
strated  that  twenty  or  more  latent  years  may  elapse 
between  acquisition  of  infeaion  and  development  of 
malignancy  (5,6).  Furthermore,  only  a  minority 
(<  5% )  of  HTTV-1  carriers  actually  develop  ATLL  (7), 
and  ATLL  as  a  consequence  of  transfusion-acquired 
HTLV-1  is  virtually  unknown. 

Hence,  several  general  observations  emerged  from 
scrutiny  of  HTLV-I  epidemiology:  (a)  leukemia  may 
be  an  infrequent  consequence  of  exposure  to  a  fairly 
wide-spread  virus;  (b)  leukemogenesis  may  depend  on 
the  timing  and/or  length  of  exposure,  so  that  indi¬ 
viduals  infected  in  childhood  may  be  at  higher  risk  than 
those  infected  later  in  life;  and  (c)  the  long  latency 
period  suggests  a  multiple  step  process  may  be  involved 
in  leukemogenesis;  while  viral  infection  may  be  a 
prerequisite,  it  alone  may  be  insufficient  to  produce  the 
leukemic  phenotype.  These  general  epidemiologic 
features  of  ATLL  suggest  that  a  systematic  re-evalu¬ 
ation  of  appropriate  candidate  malignancies  and  viruses 
may  reveal  other  oncogenic  viruses.  Fairly  prevalent  or 
even  ubiquitous  viruses  could  conceivably  manifest 
oncogenic  potential  in  a  sporadic  fashion,  and  factors 
such  as  timing  and  length  of  exposure  may  be  critical. 

Careful  cataloguing  and  description  of  clinical  syn¬ 
dromes  is  essential  to  derive  epidemiologic  clues  that 
may  lead  to  virus  identification.  The  recognition  that 
non-Hodgkin's  lymphomas  could  be  divided  into  T- 
and  B-cell  subtypes  and  subsequent  differentiation  of 
ATLL  from  mycosis  fungoides  is  a  case  in  point.  While 
ATLL  was  undoubtedly  a  frequent  reason  for  in-pati¬ 
ent  hospitalizations  in  Japan  prior  to  1977.  it  was 
thought  to  be  a  variant  of  peripheral  cutaneous  T-cell 
lymphoma,  and  its  characteristic  features  such  as 
hypercalcemia  and  enhanced  expression  of  interleukin 
2  (IL-2)  receptor  alpha  (lL-2Rcr)  chain  (Tac  antigen) 
on  the  cell  surface  were  initially  overlooked.  Recogni¬ 
tion  of  the  subtler  clinical  aspects  of  the  syndrome 
allowed  for  subsequent  epidemiologic  observations  (4). 

In  contrast  to  HTLV-I,  it  is  premature  to  reach 
conclusions  regarding  pathogenesis  by  HTLV-II.  Al¬ 
though  originally  isolated  from  the  Mo  T-cell  line,  a 
transformed  T-cell  line  derived  from  the  spleen  of  a 
patient  with  hairy-cell  leukemia,  the  nature  of  the 
malignancy  in  vivo  in  the  patient  was  not  adequately 
addressed  (8).  We  know  that  HTLV-I  and  -II  can 
transform  T-cell  lines  in  vitro,  and  that  the  Mo  T-cell 
line  may  have  simply  represented  an  outgrowth  of 
HTLV-transformed  cells  in  vitro.  A  second  patient 
with  HTLV-II  and  h*iry-cell  leukemia  was  found  by 
our  laboratory  to  have  a  biclonal  lymphoproliferativc 
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disorder  in  which  a  B-cell  hair>'-cell  leukemia  and  a 
co-existant  malignant  CD8+  T-ceU  clone  were  ob¬ 
served  (9,10).  Oligoclonal  integration  of  HTLV-II 
provirus  into  the  CD8-f-  T-cells  provided  strong  evi¬ 
dence  for  origin  of  malignancy  in  a  virally  infected  cell. 
However,  as  additional  cases  of  HTLV-II-induced 
malignancy  have  not  been  reported,  there  is  consider¬ 
able  doubt  as  to  whether  we  have  as  yet  characterized 
the  prototvpic  disease  associated  with  HTLV-II. 

An  additional  surprise  that  has  emerged  from  epide¬ 
miological  studies  of  HTLV  has  been  the  fact  that 
screening  procedures  for  HTLV-I  identify  a  consider¬ 
able  number  of  crossreactive  HTLV-II  carriers.  This 
raises  the  possibility  that  in  the  process  of  assaying  for 
newly  identified  viruses,  we  may  inadvertantly  be 
assaying  for  a  variety  of  crossreactive  members  of  the 
same  viral  family.  Specifically,  intravenous  drug 
abusers  (IVDA)  found  to  be  seropositive  for  HTLV-I 
have  been  reported  in  several  studies  to  have  a  higher 
incidence  of  HTLV-II  infection  and  >  50%  of  seropo¬ 
sitive  random  blood  donors  screened  by  HTLV-I 
ELISA  were  actually  found  by  DNA  amplification 
techniques  to  harbour  HTLV-II  (11-13).  In  the  future, 
screening  for  newly  identified  viruses  should  be  per¬ 
formed  using  both  DNA  amplification  and  serological 
techniques  to  avoid  the  initial  confusion  in  delineating 
the  epidemiology  of  HTLV-I  and  -II. 

The  HTLV-I  model  of  malignancy  as  a  rare  conse¬ 
quence  of  infection  with  a  prevalent  virus  suggests  that 
careful  molecular  re-examination  of  the  role  of  already 
recognized  viruses  in  suspect  malignancies  is  in  order. 
In  the  case  of  HTLV-I,  over  a  million  infected 
individuals  in  Japan  give  rise  to  only  400-500  cases  of 
ATLL  per  year.  Hodgkin's  disease  (HD)  may  provide 
another  case  in  point.  The  bimodal  age  distribution, 
prevalence,  anecdotal  descriptions  of  geographical 
clustering,  and  ‘outbreaks'  of  HD  suggest  that  an 
infectious  agent  may  underlie  pathogenesis  (14-21). 
The  increasingly  frequent  reports  of  Epstein-Barr  virus 
(EBV)  genome  detection  in  some  cases  of  HD  suggest 
that  EBV  can  be  important  in  pathogenesis  of  a  subset 
of  HD  patients  (14-21).  As  another  example,  recogni¬ 
tion  that  four  of  the  last  five  cases  of  ATLL-like  T-cell 
lymphoma  in  Israel  occurred  in  Iranian  immigrants 
from  the  northeastern  city  of  Mashad,  allowed  identi¬ 
fication  of  a  new  focus  of  HTLV-I  infection  (22,23). 
Recognition  of  geographic,  familial  and/or  ethnic 
clustering  of  panicular  malignant  disorders  may  yield 
important  clues  to  viral  etiology.  It  is  important  to 
note,  however,  that  such  time/space  clustering  may 
frequently  relate  to  non-infectious  risk  factors  rather 
than  a  virus.  Some  investigators  have  speculated  on  the 
likelihood  of  viral  involvement  in  childhood  acute 
lymphoblastic  leukemia  (ALL);  however,  the  evidence 
is  only  mildly  suggestive  at  best.  Some  studies  suggest 
an  association  with  geographic  areas  of  high  socioeco¬ 
nomic  status,  while  others  do  not  (24-29).  Additional 
studies  suggest  a  mild  degree  of  clustering,  particularly 
in  children  less  than  six  years  of  age,  although  this 
remains  controversial  (29-31).  Thus,  little  evidence 
points  to  an  infectious  cause  or  an  underlying  common 
leukemia  virus  in  ALL.  If  a  virus  were  involved. 


analogy  to  ATLL  would  suggest  that  it  might  initially 
cause  an  insignificant  acute  infection  that  establishes 
latency  and  eventually  leads  to  leukemia  through 
secondary'  events.  Given  the  lack  of  overt  clustering, 
seroepidemiological  studies  are  unlikely  to  settle  the 
issue,  and  frank  demonstration  of  molecular  involve¬ 
ment  of  an  infectious  agent  will  likely  be  necessary. 

New  Molecular  Mechanisms  of  Pathogenesis 

The  explosive  growth  in  the  study  of  oncogenes  over 
the  past  decade  came  about  as  a  result  of  recognition 
that  in  animal  malignancies  brought  about  by  retroviral 
infection,  the  transduction  of  a  cellular  proto-oncogene 
and  its  inappropriate  expression  under  control  of  the 
viral  promoter  was  frequently  observed  in  retrovirally 
induced  tumors.  A  second  type  of  molecular  lesion 
frequently  observed  was  integration  of  a  retrovirus 
adjacent  to  a  cellular  oncogene  and  loss  of  normal 
patterns  of  proto-oncogene  expression.  These  observa¬ 
tions  led  to  speculation  that  similar  mechanisms  may 
be  operative  in  human  malignancy.  However,  HTLV-I 
afforded  a  unique  surprise,  in  that  the  viral  sequences 
did  not  contain  any  transduced  cellular  sequences,  and 
that  integration  sites  appeared  to  be  random.  While 
clonal  integration  was  observed  by  Yoshida  and  col¬ 
leagues.  the  sites  of  integration  often  occurred  on 
different  chromosomes,  and  no  specific  integration 
patterns  could  be  observed  (2,32).  These  observations 
led  to  a  search  for  new  mechanisms  of  oncogenesis. 

The  demonstration  by  Seiki  and  colleagues  of  the 
unique  coding  regions  located  in  the  3'  end  of  the 
pnome  provided  a  first  clue  as  to  potential  mechan¬ 
isms  (33).  The  3'  ends  of  the  genome  of  HTLV-1,  -II 
and  the  leukemogenic  bovine  leukemia  virus  (BLV)  all 
contain  coding  sequences  for  at  least  two  overlapping 
genes  (34-37).  These  genes,  known  as  tax  and  rex,  are 
now  known  to  encode  a  transcriptional  and  post-trans¬ 
criptional  regulator  of  viral  expression.  The  initial 
discovery  of  the  tax  gene  was  surprising,  in  that  such 
rrflnj-acting  transcriptional  regulators  had  only  been 
previously  identified  in  DNA  viruses  such  as  herpes 
simplex  virus,  varicella-zoster  virus,  and  adenovirus. 
The  HTLV-I  tax  gene  encodes  a  40-kilodalton  (kDa) 
protein,  and  the  HTLV-II  tax  gene  encodes  a  3'7-kDa 
protein  (34-37).  These  nuclear  phosphoproteins  are 
highly  homologous,  and  have  similar  effects  on  tran¬ 
scription.  Tax  expression  is  necessary  for  transcrip¬ 
tional  activation  of  virus  replication  and  efficient  RNA 
production  from  the  viral  long  terminal  repeat  (LTR); 
however,  an  additional  property  noted  early  was  the 
ability  of  Tax  to  tranj-activate  other  viral  and  cellular 
promoters,  including  those  involved  in  regulation  of 
T-cell  growth.  Examples  of  such  promoters  include 
those  for  IL-2,  IL-2Ra',  and  the  lymphokine.  granulo¬ 
cyte-macrophage  colony-stimulating  factor  (GM-CSF) 
(38-41).  In  the  case  of  HTLV-I  and  -II.  Tax  appears 
to  interact  with  three  21-base  pair  (bp)  repeats  located 
in  the  U3  portion  of  the  viral  LTR.  Within  the 
sequence  of  the  21-bp 'repeats  are  core  sequences 
known  to  bind  cellular  transcription  factors  (42.43).  A 
variety  of  these  proteins  have  now  been  identified  and 
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partially  characterized. 

In  contrast  to  the  HTLV  promoters,  Tfix  activation 
of  the  IL-2Raf  gene  involves  induced  nuclear  express¬ 
ion  of  a  cellular  DNA  binding  protein,  which  interacts 
with  an  NF-*-B-like  enhancer  (44).  NF-atB  is  a  DNA- 
binding  factor  first  shown  to  interact  with  the  enhancer 
of  the  K  light  chain  immunoglobulin  gene  (45).-»Tax 
interaction  with  NF-irB  is  thought  to  account  for 
inducibility  of  some  other  cellular  and  viral  promoters 
such  as  the  HIV-1  promoter.  The  lack  of  an  NF-/fB-like 
binding  site  in  the  HTLV-I/-II  promoter  and  deletion 
of  NF-ffB-like  binding  sites  from  the  GM-CSF  prom¬ 
oter  with  retention  of  response  to  Tax  indicate  that  Tax 
may  act  via  different  pathways  in  different  cellular  and 
promoter  contexts  (41). 

To  date,  only  limited  evidence  directly  implicates 
Tax  in  T-cell  transformation.  Introduction  of  Tax 
coding  sequences  under  the  control  of  a  herpes  saimiri 
vector  has  resulted  in  continuously  proliferating  T-cell 
lines  in  vitro,  although  the  transformed  cell  lines 
appear  to  retain  dependence  on  IL-2  for  continued 
growth  (46).  Expression  of  HTLV-I  Tax  under  the 
control  of  the  HTLV-I  LTR  in  transgenic  mice  does 
not  lead  to  Tax  expression  in  T-cells.  and  T-cell 
malignancy  is  not  observed  (47).  Some  mice  developed 
mesenchymal  tumors  reminiscent  of  neurofibromato¬ 
sis,  as  well  as  muscular  atrophy.  Recent  HTLV-I  Tax 
transgenics  under  control  of  the  T-cell-specific  Thy-1 
promoter  also  did  not  result  in  T-cell  malignancy  (48). 
Nevertheless,  the  promiscuous  interaction  of  Tax  with 
a  variety  of  viral  and  cellular  promoters  suggests  that 
it  may  play  a  pivotal  role  not  only  in  the  HTLV-I 
life-cycle,  but  also  in  definition  of  the  malignant 
phenotype.  Tax  can  rrans-activate  the  IL-2Rar  gene, 
which  ofered  an  explanation  for  the  high  degree  of  Tac 
(high  affinity  IL-2  receptor)  antigen  expression  in 
HTLV-I-transformed  T-cells.  Similarly,  ectopic  GM- 
CSF  production  due  to  Tax  may  cause  eosinophilia, 
which  is  frequently  seen  in  ATLL.  In  addition.  Tax 
may  also  be  involved  in  rra/u-activation  of  the  para¬ 
thyroid  hormone-related  protein  (PTHRP)  promoter, 
perhaps  accounting  for  the  ectopic  expression  of 
PTHRP  in  ATLL  cells,  thereby  leading  to  altered 
calcium  metabolism  (49).  However,  HTLV-I  mRNA 
expression  in  ATLL  is  so  low  that  it  has  required  use 
of  RNA  polymerase  chain  reaction  (PCR)  to  be 
detected.  Therefore,  whether  effects  seen  with  Tax  in 
vitro  have  applicability  to  HTLV-I  in  vivo  remains 
unclear. 

TTie  ability  of  the  viral  tranj-activator.  Tax.  to 
interface  with  several  cellular  transcriptional  factor 
pathways  suggests  a  new  model  for  viral  leukemogene- 
sis.  The  presence  of  such  franj-acting  genes  may  allow 
development  of  new  assays  for  the  presence  of  as  yet 
undiscovered  retroviruses  based  on  the  ability  of 
franr-acting  ’Tax-like’  transcriptional  regulatory  pro¬ 
teins  to  act  on  cellular  and  viral  genes.  Models  for 
cooperation  between  oncogenes  could  undoubtedly  be 
applied  to  help  dissect  a  potential  role  for  Tax  in 
cooperation  with  other  oncogenes.  New  models  for 
oncogenic  cooperation  have  emerged  at  this  confer¬ 
ence,  such  as  superinfection  of  E^-myc  transgenic  mice 


with  Moloney  murine  leukemia  virus  (MoMuLV) 
(50,51). 

Several  conclusions  can  be  derived  from  study  of  the 
trnnj-regulatory  tax  gene:  (a)  new  mechanisms  of 
retroviral  leukemogenesis  other  than  transduction  of 
cellular  proto-oncogenes  and/or  retroviral  insertion 
adjacent  to  cellular  proto-oncogenes  may  be  operative 
in  human  malignancy;  (b)  human  retroviruses  possess 
transcriptional  activators  that  may  affect  expression  of 
cellular  genes,  and  aberrant  expression  of  cellular 
genes  may  contribute  either  to  leukemogenesis  per  se, 
or  to  the  leukemic  phenotype;  and  (c)  the  effect  of  viral 
transregulatory  genes  may  be  felt  early  in  leuke¬ 
mogenesis,  and  may  be  insufficient  to  elicit  the  full¬ 
blown  leukemic  phenotype. 

An  additional  transregulatory  gene  studied  more 
recently  is  the  rex  gene  of  HTLV-I,  -II,  and  BLV.  The 
rex  gene  is  required  for  productive  HTLV-I/-II  infec¬ 
tion.  The  rex  gene  of  HTLV-I  encodes  two  proteins, 
one  of  27  kDa  and  one  of  21  kDa.  from  an  overlapping 
reading  frame  to  that  encoding  p40*“  (52).  These 
proteins  appear  to  result  from  utilization  of  an  alter¬ 
native  initiator  methionine.  In  HTLV-II.  two  proteins 
are  also  encoded  of  the  apparent  sizes,  26  and  24-kDa 
(53).  In  HTLV-II.  these  appear  to  derive  from  different 
degrees  of  phosphorylation,  with  the  larger  molecular 
weight  species  being  a  hyperphosphorylated  form  of 
the  24-kDa  protein  (54).  In  both  HTLV-I  and  -II,  the 
proteins  appear  to  act  as  post-transcriptional  regula¬ 
tors.  and  elicit  export  of  full-length  gagjpol  mRNA  and 
probably  partially  spliced  env  transcripts  from  cell 
nucleus  to  cytoplasm.  The  rex  gene  appears  necessary 
to  allow  expression  of  non-spliced  and  partially  spliced 
viral  mRNA.  which  in  turn  allows  synthesis  of  Env  and 
Gag  proteins  and  production  of  mature  virions. 

In  HTLV-I.  Rex  has  been  found  to  act  through  a 
cir-acting  Rex-responsive  element  (RxRE)  located  in 
the  3'  LTR.  Our  group  has  studied  Rex  effects 
mediated  through  the  5'  LTR  of  HTLV-II  (55).  In  both 
cases.  Rex  appears  to  act  through  sequences  located  in 
the  R  region,  downstream  from  the  transcription 
initiation  site.  Assays  of  binding  to  radiolabeled  viral  ‘ 
RNAs  have  demonstrated  that  purified  HTLV-II  Rex 
can  directly  bind  to  transcripts  initiated  from  the  5' 
LTR,  and  that  binding  occurs  to  a  portion  of  a 
cir-acting  element  responsible  for  Rex  action,  known 
as  the  PbtRE  (56.57).  Mapping  in  our  laboratory  has 
demonstrated  that  Rex  can  bind  directly  to  transcripts 
as  short  as  1 15  bp  derived  solely  from  sequences  within 
the  R  region  (57,58).  These  transcripts  contain  the  5' 
LTR  splice  donor  site,  and  mutation  of  the  splice  donor 
site  appears  to  impair  Rex  binding  and  function. 
Furthermore,  Rex  binding  is  dependent  on  retention  of 
a  specific  stem-loop  mRNA  structure  located  down¬ 
stream  from  the  splice  donor  site  (from  nucleotide 
465-501  within  the  HTLV-II  5'  LTR)  (57).  TTiis 
stem-loop  structure  is  conserved  in  both  HTLV-I  and 
-II.  Rex  binding  may  be  facilitated  by  hyperphosphory¬ 
lation.  and  it  would  appear  to  be  the  higher  molecular 
weight  (26  kDa)  Rex  speei'es  of  HTLV-II  that  binds 
efficiently,  indicating  that  cellular  controls  on  Rex 
function  may  exist  at  the  level  of  phosphorylation 
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(Chen  and  Green,  unpublished  observations).  Nucleo¬ 
lar  localization  and  our  results  using  RxRE  mutations 
of  the  splice  donor  site  suggest  a  direct  interaction  of 
Rex  with  the  cellular  splicing  apparatus  to  facilitate 
bypass  of  cellular  splicing  mechanisms. 

An  intriguing  observation  regarding  Rex  of  HTLV-I 
was  first  made  by  Rimsky  and  Greene,  demonstrating 
that  HTLV-1  Rex  can  functionally  substitute  for  the 
Rev  protein  of  HIV-I  (59).  The  Rev  protein  of  HIV-1 
performs  an  analogous  function  to  that  described  for 
Rex  in  HTLV-I.  Their  assay  demonstrated  the  capacity 
of  Rex  to  induce  production  of  the  truncated  single¬ 
exon  form  of  the  HIV-1  Tat  protein  that  reflects 
translation  from  unspliced  env  vector  mRNA  (57). 
HTLV-II  Rex  in  our  laboratory  is  also  able  to  rescue 
replication  of  Rev-deficient  mutants  of  HIV-1  (58). 
Rescue  of  HIV-1  Rev-deficient  mutants  by  HTLV-II 
Rex  is  relatively  inefficient,  and  this  can  partially  be 
accounted  for  by  the  relatively  low  affinity  of  HTLV-II 
Rex  binding  to  the  HIV-1  Rev-responsive  element 
(RRE)  (58).  In  addition.  HIV-1  Rev  is  unable  to 
complement  an  HTLV-II  Rex-deficient  clone,  indi¬ 
cating  a  non-reciprocal  pattern  of  complementation. 
Nevertheless,  the  ability  of  Rex  to  complement  the 
genetically  distant  HIV-1  virus  in  rrans  suggests  that, 
like  Tax,  Rex  may  act  promiscuously  on  a  variety  of 
non-HTLV  target  sequences.  This  raises  the  possibility 
that  Rex  may  also  interact  with  cellular  RNA  to  elicit 
aberrant  splicing  and/or  transport.  Disrupted  proces¬ 
sing  and  expression  of  cellular  mRNAs  could  conceiv¬ 
ably  be  implicated  in  the  process  of  leukemogenesis  as 
well.  Therefore,  post-transcriptional  regulators  may 
also  be  involved  in  the  process  of  retroviral  leuke¬ 
mogenesis.  Direct  evidence  supporting  this  hypothesis 
has  not  been  obtained. 

Disparate  Disease  Entities  Related  to  HTLV-t 

Approximately  five  years  following  its  discovery,  it  was 
found  that  the  pathology  elicited  by  HTLV-I  in  one 
setting  may  not  predict  other  forms  of  pathology 
related  to  the  virus.  A  specific  illustration  is  afforded 
by  the  two  major  non-overlapping  syndromes  associ¬ 
ated  with  HTLV-I.  While  HTLV-I  may  cause  ATLL. 
another  subset  of  infected  individuals,  approximately 
half  as  many,  will  develop  a  slow  neurologic  disease 
characterized  by  gradual  development  of  spastic  para¬ 
paresis  of  the  lower  extremities  with  minimal  sensory 
loss.  This  illness,  tropical  spastic  paraparesis  (TSP) 
(also  known  as  HTLV-I-associated  myelopathy 
(HAM)),  is  distinguished  from  multiple  sclerosis  (MS) 
by  virtue  of  its  chronic  progressive  and  non-episodic 
nature,  as  well  as  the  general  limitation  of  pathology 
to  motor  control  in  the  lower  extremities  and  sphincter 
dysfunction.  The  association  between  this  illness  and 
the  virus  was  discovered  by  Gessain  and  co-workers 
while  screening  neurologic  illnesses  for  retroviral 
involvement  in  Martinique  (60).  As  opposed  to  the 
leukemia,  where  HTLV-I  has  been  observed  to  infect 
and  transform  T-cells  in  vitro,  no  adequate  model  for 
pathogenesis  of  the  myelopathy  exists.  Regardless  of 
underlying  mechanisms,  involvement  of  HTLV-I  in  a 


slow  neurologic  disease  was  not  predictable  on  the  basis 
of  its  involvement  in  T-cell  leukemia.  The  latency 
period  for  development  of  HAM  is  also  appreciably 
shorter,  and  recently  at  UCLA,  we  saw  a  patient 
develop  myelopathy  approximately  fifteen  months  fol¬ 
lowing  infection  by  transfusion  (61).  In  contrast, 
development  of  ATLL  following  transfusion-acquired 
HTLV-I  is  almost  never  seen.  Furthermore,  co-existent 
ATLL  and  HAM  have  rarely  been  described.  W'e  have 
observed  at  least  one  case  of  multiple  members  of  an 
Iranian  Jewish  family  developing  HAM  (D.  Meytes  et 
ai,  unpublished),  and  this  has  been  reported  by  other 
investigators.  This  would  suggest  that  either  differences 
in  host  genetic  make-up  and  susceptibility  or  differ¬ 
ences  in  viral  isolates  may  account  for  familial  HAM. 
It  is  important  to  note  Aat  the  association  between 
HAM  and  HTLV-I  was  made  serendipitously.  Quite 
possibly,  if  the  link  to  HAM  had  been  described  first, 
no  search  for  HTLV-I  association  with  malignancy 
would  have  been  made.  This  would  suggest  that  other 
viruses  that  may  not  be  assoaated  in  investigators' 
minds  with  development  of  nialignancy  may  be  candid¬ 
ates  for  potential  oncogenic  roles.  Good  candidates 
would  be  viruses  with  trans-acting  transcriptional  pro¬ 
teins.  such  as  members  of  the  herpes  family,  adeno¬ 
virus,  and  or  other  retroviruses. 

DISCUSSION 

Over  a  decade  following  initial  identification  of  the  role 
of  the  retrovirus  in  human  disease,  HTLV-1  remains  as 
the  only  example  for  human  retroviral  leukemogenesis. 
Several  lessons  pertinent  to  the  search  for  leuke- 
mogenic  viruses  can  be  derived  from  the  HTLV  model. 
First,  leukemia  may  be  the  rare  consequence  of 
infection  with  a  relatively  common  virus.  Second,  a 
long  latency  period  may  be  involved  following  acquisi¬ 
tion  of  infection,  and  the  leukemogenic  process  may 
involve  multiple  steps  beyond  initial  infection.  Third, 
the  mechanism  by  which  the  virus  may  predispose  to 
development  of  leukemia  may  be  different  from  that 
seen  with  other  retroviruses,  and  may  involve  trans¬ 
acting  viral  genes,  either  regulators  of  DNA  transcrip¬ 
tion  or  regulators  of  viral  mRNA  expression.  Finally, 
the  role  of  HTLV-I  as  an  ctiologic  agent  in  both  HAM 
and  ATLL  suggests  that  viruses  not  thought  to  have 
oncogenic  properties  may  on  occasion  predispose  to 
malignancy.  TTie  overall  lesson  from  the  HTLV  experi¬ 
ence  is  that  when  suitable  or  suggestive  epidemiologic 
factors  are  found,  such  as  ethnic,  geographic  and/or 
familial  clustering  in  the  absence  of  a  known  inheri¬ 
tance  pattern,  a  search  for  underlying  viruses  should  be 
initiated.  The  search  would  involve  removal  of  malig¬ 
nant  tissue,  when  possible,  for  culture  in  vitro  and  a 
search  using  available  molecular  and  serologic  probes. 
The  success  in  identifying  HTLV-II  by  virtue  of  limited 
nucleic  acid  homology  and  antigenic  similarity  to 
HTLV-I  suggests  that  new  retroviruses  can  be  identi¬ 
fied.  The  demonstrated  crossreactivity  between 
HTLV-I  and  -II  suggests  that  any  search  should  be 
accompanied  by  rapid,:^lation  of  nucleic  acid  probes 
for  viral  sequences  of  interest,  so  that  crossreactive 
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entitites  can  be  discerned.  A  fresh  look  should  be  taken 
using  newly  available  probes  as  a  means  of  determining 
viral  clonality,  panicularly  for  DNA  viruses  such  as 
herpesviruses  to  assess  whether  a  particular  malignant 
tissue  has  arisen  from  a  single  virally  infected  cell. 
Furthermore,  scrutiny  of  viruses  already  known  to  be 
widespread  in  the  population  may  prove  fruitful,  as 
already  appears  to  be  the  case  for  EBV  and  a  subset 
of  Hodgkin’s  disease.  A  re-duplication  of  such  efforts 
will  determine  whether  new  retroviruses  with  on¬ 
cogenic  potential  will  be  identified  in  man  in  the 
upcoming  decade,  or  whether  HTLV  will  remain  an 
isolated  if  fascinating  example  of  retroviral  leuke- 
mogenesis  in  man. 
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W«  have  In^tigatad  the  protective  effect  of  human  T-cell 
leukemia  virus  I  (HTLV-I)  Immune  globulin  (HTLVIG)  againet 
KTLV-I  in  rabbits.  HTLVIG  containing  77mg/ml  of  IgQ  tms 
prepared  from  pooled  plasma  from  eeroposHlve  healthy  per¬ 
sons.  In  the  first  experiment,  four  groups  (A,  B,  C,  and  0)  of 
throe  rabbits  wiere  transfused  with  5  ml  blood  from  an  HTLV-l- 
hifactad  rabbit.  Groups  A,  S,  and  C  were  infused  24  h  later  with 
10,  S,  and  2  ml  HTLVIG,  leepectlvely,  whHo  group  D  was  Infused 
with  10  ml  HTLVIG  48  h  later.  Seroconversion  for  HTLV-I 
occurred  In  none  of  group  A,  one  of  group  B,  and  all  of  groups 
C  aruf  D  after  2-5  weeks.  In  the  second  experiment  four  inters 
(E,  F,  G,  and  H)  bom  to  another  virus-Infactsd  rabbit  and 
consisting  of  7,  S,  7,  end  7  newborns,  respectively,  were  used. 
Utters  E  and  H  were  allowed  to  grow  normally  as  controls,  while 
litters  F  and  Q  ware  given  Intrapertteneal  Inoculation  of  3  mflcg 
of  HTLVIG  weekly  four  times  until  weaning.  Although  threo  of 
litters  E  and  H  each  aaroeonverted  after  5-8  weeks,  iMne  of 
litters  F,  and  one  of  litter  G  became  antibody-positive  after  10 
weeks.  Presence  or  absence  of  HTLV-I  Infection  In  all  these 
animals  was  confirmed  by  transfusion  assay  or  gone  amplifica¬ 
tion.  These  results  Indicate  that  passive  immunization  protects 
rabbits  against  blood-  snd  mllk-bome  transmission  of  HTLV-l. 


INTRODUCTION 

A  rabbit  model  of  human  T-cell  leukemia  virus  I 
(HTLV-I)  infection  has  been  established,  in  which  the 
virus  was  shown  to  be  transmissible  not  only  by  blood 
transfusion  (1,2)  but  also  from  dam  to  offspring  via 
milk  (3,4).  In  the  blood  transfusion  experiment,  as  little 
as  0.01  ml  blood  from  a  virus-infected  rabbit  was 
capable  of  transmitting  HTLV-I  (2).  Furthermore,  milk 
or  semen  lymphocytes  from  seropositive  healthy  per¬ 
sons  transmitted  HTLV-I  when  inoculated  intraven¬ 
ously  into  rabbits  (S).  This  animal  model,  therefore, 
provided  a  unique  opportunity  to  study  the  protective 
effect  of  passive  immunization  against  HTLV-I  (2,6). 
In  the  present  experiment,  immunoglobulin  prophy¬ 
laxis  against  blood-  and  milk-borne  transmission  of 
HTLV-I  was  further  explored. 

MATERIALS  AND  METHODS 

Rabbits 

Japanese  white  rabbits,  weighing  about  3  kg.  purchased  from  a 
commercial  breeder  were  used. 

Detection  of  Antibodies  to  HTLV-I 

Blood  samples  were  taken  from  rabbits  at  intervals  of  1-2  weeks 
and  seta  were  titrated  for  HTLV-I  antibodies  by  indirect 
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immunofluorescence  against  the  MT-2  celt  line  as  described 
previously  (2).  The  presence  or  absence  of  immunoglobulin  G 
(IgG)  antibodies  was  verified  by  Western  blot  using  a  MT-2 
lysate  as  antigen.  Sera  were  also  tested  for  IgG  and  immuno- 
^obulin  M  (IgM)  antibodies  by  enzyme-linked  immunosorbent 
assay  (ELISA)  against  disrupted  HTLV-l  virions  according  to 
the  manufacturer’s  instructions  (Eisai.  Tokyo).  Neutralizing 
antibodies  were  assayed  against  vesicular  stomatitis  virus  (VSV) 
bearing  envelope  antigens  of  HTLV-I  as  previously  described 
(7). 

HTLV-I  Immune  Globulin  (HTLVIG) 

HTLVIG  containing  77  mg/ml  of  IpO  was  prepared  from  pooled 
plasma  from  seropositive  healthy  persons  by  the  method  of 
polyethylene  glycol  fractionation  (8).  The  preparation  had  an 
immunofluorescence  anti-HTLV-I  titer  of  1:5120  and  a  VSV 
(HTLV’-U  pseudotype  neutralizing  antibody  titer  of  1:6250. 

Transfusion  Assay 

To  ascertain  the  status  of  HTLV-I  infection.  20  ml  of  blood 
obtained  from  experimental  rabbits  were  transfused  into  normal 
rabbits.  Seroconversion  of  the  recipient  rabbits  indicated  a  virus 
earner  state  of  the  donor  rabbits. 

Polymerase  Chain  Reaction  (PCR) 

DNA  extracted  from  peripheral  blood  mononuclear  cells  was 
analyzed  for  the  presence  of  HTLV-I  sequences  by  the  method 
of  Kwok  et  ai.  (9).  DNA.  1  fig,  was  subjected  to  40  cycles  of 
denaturation  followed  by  annealing  and  extension.  Oligonucleo¬ 
tide  primers  at  7341-7360  and  7460-7411  corresponding  to  the 
pX  region  of  HTLV-I  were  used.  Amplification  was  performed 
using  a  thermostable  DNA  polymerase  on  an  automated  ONA 
Thermal  Cycler  (Perkin-Elmer/Cetus.  Norwalk,  CT).  The  ampli¬ 
fied  products  were  electrophoresed  on  6%  polyacrylamide  gels, 
transferred  to  nylon  membranes,  and  hybridized  with  a 
end-labeled  probe  at  7364-7383. 


RESULTS 

Passive  Immunization  against  Blood-borne  Transmission  of 
HTLV-I 

Four  groups  (A.  B,  C,  and  D)  of  three  rabbits  were 
first  transfused  with  5  ml  of  blood  from  an  HTLV-I- 
infected  rabbit.  Groups  A.  B,  and  C  were  infused  24  h 
later  with  10, 5,  and  2  mi  HTLVIG,  respectively,  while 
group  D  was  infused  with  10  ml  HTLVIG  48  h  later. 

Seroconversion  for  HTLV-I  occurred  in  none  of 
group  A.  one  of  group  B,  and  all  of  groups  C  and  D 
after  2-5  weeks  (Figure  1).  All  five  rabbits  which  were 
protected  from  seroconversion  remained  seronegative 
during  an  observation  of  six  months.  Sera  taken 
immediately  after  infusion  of  HTLVIG  showed  anti- 
HTLV-I  titers  of  1:32(1  for  groups  A  and  D,  1:80  for 
group  B,  and  1:20  for  group  C.  The  VSV  (HTLV-I) 
pseudotype  neutralizing  titere  of  these  sera  were  1:1250 
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Serological  and  molecular  survey  for  HTLV-I 
infection  in  a  high-risk  Middle  Eastern  group 

Dina  Mi  V  ITS  Haia  a  Scikhiia  i  Hri  FN  I  rr  Giora  Nadel 
YnrjirJ'Kr?  Smi  Mkjjai  i  Ctrnia  Phis*  h  i. a  Sw  anson 
MAliri  YAHUSHAKl  AI  YAF.L  KlMM  N33VAni  OA)  F.VA  03IN 
Yhiil'Da  Danon  jo.SErii  D  Rosfnmi  a  n 


To  define  the  extent  of  human  T-celt  leukaemia 
virus  (HTLV-I)  infection  among  a  group  of  Jewish 
immigrants  to  Israel  with  an  increased  frequency 
of  adult  T-cell  leukaemia,  various  serological  and 
molecular  screening  methods,  including  enzyme- 
linked  immunosorbent  assay  (ELISA)  for  anti- 
MTIV -I,  ELISA  for  antibody  to  recombinant  HTLV-I 
p40(ax  protein,  and  molecular  detection  of 
infection  by  polymerase  chain  reaction  (PCR) 
amplification  of  HTLV-I  proviral  DNA  from 
peripheral  btuod  mononuclear  cell  DNA.  were 
used.  By  HTLV-I  ELISA  the  overall  rate  of  infection 
was  12%  (24  of  208)  among  immigrants  from 
Khurusan.  northeastern  Iran;  no  HTLV-I  carriers 
were  detected  among  111  urrselected  Jewish 
immigrants  from  other  parts  of  Iran.  There  was 
unexplained  clustering  of  HTLV-I  infection  within 
a  cohort  of  32  elderly  women  of  similar  geographic 
origin  in  a  home  lor  old  people — 14  were 
seropositive  by  ELISA  and  19of  29  were  positive  by 
PCR .  The  findings  in  this  newly  identified  high-risk 
population  suggest  that  in  addition  to  ELISA,  other 
screening  techniques  may  be  required  to  detect  all 
carriers  in  high-risk  populations. 
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Introduction 

Human  T-ccll  leukaemia  vinn  t>pc  I  (II H.V-I)  inrcciion 
has  been  described  in  Muithcm  Japan,  die  (arihhean  basin, 
and  the  northern  pans  of  South  America,  and  in  orriain 
high-risk  grinips,  such  as  intravenous  drug  abusers  in  the 
United  States,'’  rrevious  reports  of  HTI.V-I  infection 
ifiKing  Ethiopian  Jesvs  in  Israel  ssttc  ma  avtfirmetJ 
During  the  past  4  years,  sp<radic  cases  «if  adult  T-ecll 
leukaemia  linked  to  H  IT.V-I  have  Kvn  feponed  in 


Israel''"'  and  I  of  the  5  latest  cases  tvere  among  immigrants 
to  Israel  who  originated  from  the  eii>  «>f  Mashad  in 
nnrOieastcmlran  "  Because  of  thcscrindmgs.wcundcnook 
a  sysinnatic  suney  of  Iranian  Jews  in  Israel,  focusing  on 
immigrant'  u  iih  links  to  Mashad. 

Subjects  and  methods 

Ittod  tamp)r<  lii'm  Israeli  blood  dtsmrs  of  Iranian  origin  were 
obiaincd  Irnm  thr  Israeli  Magm  Oasid  Adorn  RInxi  Sers  iecs 
Ceniri,  lei  Aos  The  criieriivi  for  tlassir«i3iim  as  er  Iranian 
nawrul  «vjs  that  the  country  ol  birth  of  the  blood  donor  or  at  least 
one  of  hh  i>r  her  parents  was  Iran  Blond  srnples  were  collected  on 
three  accasans  from  residents  of  a  Mashadi  laaeK  for  elderK 
wsaiicn  in  ihi  f  el  Aviv  area  and  fnim  three  Alashadi  community 
5>-nagiigws  in  ihv  niws  of  llnei  Prak  and  Tel  As-iv.  Samples  were 
cbssilkd  as  Mashadi  )l  the  dsaamw  at  hast  one  of  his  ev  her  parents 
irriginaicd  frimi  Ma'h.'id,  Iran  20  samples  fnan  patients  on 
long-irmi  haemodialysis,  8  from  patients  with  T-crll  malignani 
divirdefs  ocher  than  adult  l  -cell  leukaemia,  and  12  from  Ethiopian 
Jewish  immigranis  were  also  inchidrd 

Sernli'gialsCTcening  was  done  for  HTXV-I  antibodies  on  senan 
or  plasma  samples  by  means  eif  an  enajmr-ltnked  immunnfivbcni 
•ssav  (Et.lSA;  AbNm  Laboratories).  Confirmatorv  westetn 
bluiiiiig  and  or  radh’inununoprccipiiatiun  assay  (RIPA)  w-ith 
iolphui-33-lahcllrd  ninhiminr  HTLV-l-tnfected  HLT  I02B 
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PREVAKNCE  OF  HTLV  I  INFECTION 
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lysate  srete  altn  dime.  ■*  Samples  positive  in  the  ELISA  were  tested 
by  both  conlumatory  methods.  Antibodies  to  H TLV-t  p40i(u 
were  measured  by  megans  of  an  ELISA  with  recombinant  p40tiu  as 
antigen  on  the  solid  phase  (polystyTcne  be^h)  (Abbott).  HTLV-I 
seropositive  infeeicd  samitla  with  known  reacbviiy  against  p40toe 
onRIPA  were  used  as  positive  controls,  and  4  samples  ne^vefor 
HTL.V-)  on  ELISA  and  western  Matas  negaiitecontiols.  Samples 
were  scored  as  positive  for  p40tiix  if  the  optical  density  eaceeded  4  5 
tunes  the  mean  negative  oonttol  '.-alue.  The  potymerase  chain 
reaction  (PCR)  was  used  to  amplify  HTLV-1  sequences  of  DNA 
from  peripheral  blood  mononuclear  cells  with  pnmets  to  a  1)9  bp 
segrneiu  contained  within  the  lat.rtt  gene  as  previously 
described.'* 

Results 

The  extensive  social  and  ethnic  tics  between  Jews  of 
Mashadi  origin  allowed  selective  sampling  of  this 
popubdon  within  israet.  On  repeated  assays,  24  of  208 
(115%)  Mashadi  serum  samples  were  positive  by  EI.fSA 
for  andbodies  to  HTLV-(  and  were  confirmed  by  western 
bloRing.  In  contrast,  none  of  the  151  control  samples  was 
positive  by  ELISA  (table). 

In  an  eflbn  to  survey  the  oldest  members  of  the  Mashadi 
population,  SVC  tested  32  unrelated  elderly  Mashadi  svomcn 
living  in  an  old  people’s  home  in  Tcl  Aviv  1 1  (44^4)  svcrc 
seropositive,  a  fate  three  times  higher  than  that  in  the  general 
Mashadi  population.  At  our  first  sample  colleaion  in  1988, 
12  (52%)  of  23  long-standing  residents  of  the  home  were 
seropositive;  2  of  9  nesv  residents  surveyed  a  year  later  were 
seroposid ve.  Of  26  Mashadi  women  older  than  60  years  who 
lived  elsewhere  in  Israel  only  3  (12%)  ssere  seropositive. 

To  dciennsne  whether  serological  assays  had  detected  a)) 
infected  subjects,  we  carried  out  PCR  amplification  of 
HTLV-I  DNA  from  29  of  die  residents  of  the  old  people's 
home.  19  were  positive  for  HTLV-I  sequences;  14  of  these 
were  seroposidve,  4  were  seronegative,  and  I  was 
seronegative  by  standard  ELISA  but  reactive  in  the 
anti-p40iai  ELISA.  A  second  PCR  on  repeat  samples  from 
10  of  these  women  showed  concordant  results  in  6  of  6 
PCR-posidve  and  2  of  3  PCR-negative  cases;  I  woman 
origiiulty  positive  on  PCR  was  negative  on  the  second 
sample,  and  t  woman  originally  PCR-negadve  was  faintly 
positive  on  her  second  sample  and  had  andbodies  to  p40ra.r 
by  ELISA.  This  unusual  clustering  of  HTLV-I  infection 
wnthin  the  old  people's  home  suggested  acquisition  of 
infection  within  the  institution. 

In  addition  to  andbodies  to  virion  components,  we 
assayed  for  antibodies  to  the  non-strucniral  p40fax  protein. 
Of  1 28  Mashadi  samples  tested  12  had  absorbance  levels  4  5 
or  more  times  those  of  the  negative  control  and  »  ere  iudged 
positive  (table).  103  samples  were  negative  by  both  assays.  8 
samples  were  Kropositive  for  both  anti-H1'LV-i  and 
anti-p-lOfat;  1 3  samples  were  positive  for  anii-HTLV-l  and 
iKgativc  for  anii-p40ra.T;  and  4  were  positive  for  and  -plOiax 


but  repeatedly  negauve  for  anti-HTLV-I  by  ELISA  and 
western  blot.  3  of  the  btter  group  of  samples  were  negadve 
on  PCR,  and  the  other,  from  a  resident  of  the  old  people's 
home,  was  positive.  All  4  were  negarive  by  western  bbning 
and  by  RIPA.  Therefore:,  the  reason  for  the  high  dues  n 
three  samples  in  the  anti-p40i<u  ELISA  is  unclear. 

Direct  comparison  of  «iti-p40rdx  ELISA  results  and 
those  of  the  RIPA  w-as  done  for  28  subjects.  8  samples  wete 
positive  fur  antt-p-IOfax  by  both  RIPA  and  ELISA;  I  with 
traces  of  antibody  by  RIPA  was  negative  by  ELISA;  the  3 
samples  mentioned  previously  were  negative  by  RIPA  but 
repeatedly  positive  by  ELISA;  tnd  16  were  negative  by  both 
tests.  The  usefulness  of  the  and-p40rax  ELISA  in  detecting 
true  addiibrul  HTLV-l-infected  seronegadve  individuals 
remains  unclear,  since  seronegadve  infection  waa 
corroborated  by  other  means  of  deteaion  in  only  1  of  the  4 
questionable  cases. 

73)e  finding  of  a  hi^ier  rate  of  seropositiviry  among 
elderly  Mashadi  women  than  in  the  general  Mashadi 
population  suggested  a  potential  for  gradual  des-ek^ment  of 
scfopositivity  with  age,  as  has  been  reponed  by  others. 
Because  of  the  possibility  that  seroiogicat  screening  may  not 
detect  at)  positive  subjects'  we  carried  out  HTLV-I  -specific 
PCR  on  DNA  from  68  randomly  selected  Mashadi  blood 
samples.  5  of  7  known  seropositive  samples  were  positive  in 
the  PCR  assay,  and  61  seronegative  samples  were  all 
negative  by  PCR .  Hence,  PCR  did  not  increase  sensitivity  of 
detection  wnhin  this  sample  above  that  achieved  with 
serological  assays  alone.  All  PCR-positivt  samples 
contained  HTLV-I  and  not  HTLV-I  I,  as  shown  by 
discriminatory  PCR  (data  not  shown). 

Discussion 

We  have  identified  a  high  risk  of  HTLV-I  infection  in 
Iranian  Jews  originating  from  the  city  of  Mashad  in 
Khurusan,  northeastern  Iran.  This  gniup  seems  to  have  an 
oscrall  infeaion  rate  of  aNiut  )2'!<>,  though  the  rate  was 
much  higher  among  residents  of  a  iMashadt  home  for  old 
pct^lc.  The  reason  for  this  clustering  is  unclear,  although 
the  findings  suggest  acquisition  of  infeaion  within  the 
institution.  I'he  osetall  level  of  infeaion  among  other 
Iranian  Jews  seems  to  be  substantially  lower  than  that 
among  Mashadis.  The  explanation  may  be  geographic,  and 
Mashad  may  be  within  a  previously  unrecognised  endemic 
regim.  Since  we  did  not  test  non- Jewish  Mashadis,  this 
possibility  cannot  be  excluded. 

The  unique  history  of  the  Mashadi  community  may  help 
toexpbin  their  high  rate  of  HTLV-I  infeaion.  In  1839,  the 
Jewish  cornmuniry  in  Mashad  was  subjeaed  to  a  series  of 
vkilcfU  attacks  and  forced  to  convert  to  Islam,  though  the 
majority  of  the  community  continued  to  praaise  Judaism 
cttvenly.'’  To  safeguard  the  community  secra  necessitated 
a  very  high  rate  of  intermarriage  among  community 
members.  Members  of  this  community  continued  to  marry 
cfcisc  relatives  over  the  neat  150  years.  Markers  of 
amsanguiniiy  arc  high  among  Mashadi  Jews — for  example, 
over  20"/v  have  a  dclidcncy  of  glucose -6-phosphate 
dehydrogenase  (D.  M.,  unpublished).  The  chartce 
iniioduaion  of  HTLV-I  infection  into  the  community 
could  have  resulted  in  rapid  transmission  of  the  virus  by 
sexual  means  and  by  breastfeeding. 

An  estimated  5000-60(W  Mashadis  now  live  in  Israel. 
This  is  the  first  Israeli  ccliitic  group  identified  as  having  a 
high  rate  of  HTLV-I  infeaion.  Members  of  the  Mashadi 
Jewish  community  also  migrated  to  the  USA  and  parts  of 
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Eur<»pe.  >30  prcdia  that  the  rate  of  infection  among  iheic 
migrants  wouic*  be  similar  to  that  of  the  Israeh  cohon. 

In  this  studv,  we  used  several  methods  to  detect  H'l'LV-l 
infection.  Our  rate  of  anli-p40fax  5cropositivii>  in  carriers 
was  somewhat  lower  than  that  found  by  others  amnng 
healthy  HTLV-I  carriers.’ '* '*  Scrum  samples  fn»m  4 
subjects  were  positive  only  for  anti-p4nrar  antibodies. 
Independent  evidence  of  infection  was  obtained  by  I*CR  in 
only  1  ofthc4.  Thus.dcteaionaf  anti-p40rd.rantibodicsdid 
not  appreciably  add  to  the  estintaie  of  the  rate  of  infection. 
Our  findings  on  the  useof  PCR  suggested  that  in  a  high-risk 
ps'pulation,  such  as  the  old  people's  home  we  studied  or  in 
families  of  HTLV-I  carriers,  PCR  would  increase  the 
number  of  infected  individuals  above  that  deieaed  by 
serological  means.  The  usefulness  of  PCR  as  a  screening 
assay  in  apprrpriare  settings  requires  further  study. 
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Quinine-induced  disseminated  intravascular 
coagulation 

Ru i  H  L.  Spearing  Chrishne  M.  Hick  1  on  Pe  i  f.r  Sizeland 
Anthony  Hannah  Ross  R.  Bailey 


Recurrent  disseminated  intravascular  coagulation 
occurred  in  3  women  after  ingestion  of  quinine 
tablets  for  cramp.  All  had  circulating  quinine- 
dependent  antibodies  to  platelets  and  in  2  thare 
was  initial  evidence  of  antibody  consumption, 
with  low  titres  that  rose  steeply  over  the  next  few 
days  and  remained  high  for  many  months. 

f«/>c«r  1990.  338:1535-37. 

Introduction 

Recognised  haematok<gicat  problems  associated  with 
ingestion  of  quinine  include  thrombocytopenia,  eiy  throcste 
hacm<»lysis,  and  neutropenia.  Quinine  wa.s  fini  implicated 
as  a  cause  of  purpura  in  the  late  lith  century,'  and  there  have 
been  several  reports  of  associated  thrombocytopenia.’' 
However,  we  are  aware  of  only  tsso  published  cases  of 
disseminated  intrasxscular  coagulation  induced  by 
quinine,"  and  repon  three  further  cases. 

Patients  and  methods 

Case  histories 

A  71-year  >ild  uisnvi  was  aslmitlvd  S  iiith-.  mcf  J  »cnis  with 
\ariiH»  symptoms,  which  included  acute  shormess  of  breath. 


whecre,  gcnenliscd  abdominal  pain,  fcri,  lower  back  and  chest 
pain,  mclaena,  hacmaicmcsit  or  haemuptysis,  and  bruising  and 
pctcchiac.  Most  episodes  iKcumd  shonly  after  going  to  bed. 
(nvestiptions  on  each  occasion  (ubie)  showed  evidence  of 
disseminated  intxasascular  crogulatinn  (DIC).  On  the  ftm  2 
admissions  she  w  as  treated  w  ith  antibiotics,  although  blood  culiurct 
were  always  negative.  On  the  third  admissivi  she  was  treated  for 
asthma,  and  on  the  last  2  (veasions  no  specific  (rnoneni  was  given. 
On  each  occasion,  fes-er  and  other  ismptiam  resolved  within  24  h 
with  a  subseqsKnt  resulutiin  uf  cuogulation  abnormalities.  At  least  2 
simiLv,  but  milder,  episodes  also  occurred  fee  which  she  did  nul 
aiiciid  hospital.  <>n  3  occasions  Rccnii|uiflinr  ingestion  was  dearly 
remember^  by  the  patient  nr  dtcumcmcd  in  the  admission  notes. 
A  check  on  the  number  of  loblett  left  in  the  bottle  after  her  iniiiai 
prcscriptMn  indicated  that  lit  lablecs  had  been  taken  over  7  years. 
Retnnpective  quinine-dependent  pbielet  antibody  artalysis  m 
samples  stored  hum  the  last  I  atMssiora  and  from  inierveniisg 
periods  showed  kw  nr  undetectable  anubody  concenttationa 
during  the  first  2  days  of  each  acute  episode,  which  then  rose  ihaiply 
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Short  Title:  Characterization  of  Israeli  HTLV-I  isolate 


INTRODUCTION 


Many  studies  were  paformed  on  hunum  T*ecfl  leukemia  vims  type  I> 
ethiologically  associated  with  adult  T-ccQ  leukemia  (ATU  and 
HTLV-assodated  myelopathy 

HTLV-I  genomes  isolated  from  ATL  and  HAM  patients  frmn  difTerent 
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geographical  origin  demonstrated  a  high  d^ee  of  homology  (>96%). 
Sequence  variation  in  different  isolates  were  found  mostly  in  the  LTR 
(1. 3-5.2%)  and  the  region  between  the  envelope  and  tax/rex  reading 
frames  (O.l  6.9%).^  It  was  found  that  gmetic  diversity  between 
different  isolates  is  in  association  with  the  geographical  origin  and 
not  with  the  clinical  presentation.^*^*^  In  1988,  HTLV-I  was  first 
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discovered  in  Israel  and  the  Middle  East.  Two  years  later  a 
community  of  Jewish  immigrants  from  the  city  of  Mashad  in  northeastern 
Iran  was  identified  with  an  infection  rate  of  about  12%.^^ 

Our  aim  was  to  determine  the  nudeotide  sequence  of  LTR  and  env  gene 
from  HTLV-I  genome  of  an  HAM  patient  who  originated  from  Mashad.  This 
data  was  compared  to  sequences  derived  from  HTLV-I  isolated  from 
Japanese  and  African  patients  in  order  to  locate  the  origin  of  the 
Mashadi  virus. 


MATERIALS  AND  METHODS 


Cell  lines:  Lymphotytes  were  collected  from  20ml  peripheral  blood  by  a 
FicoU-Hypaque  density  gradient  and  were  resuspended  in  RPMI-I640 
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medium  supplemented  with  15%  fetal  bonne  serum,  inteiieukin>2  (lLr2> 
at  a  concentration  of  50u/ml,  0.5%  PHA  and  1%  penicOlin/^dreptomyctn. 
Cells  were  incubated  at  37^C  in  the  presence  of  5%  C02  and  were 
maintained  for  several  weeks.  The  cells  were  cryopreserved  at  various 
intervals  for  DNA  extraction. 

DNA  extraction  and  PCR  amplification;  DNA  was  extracted  frcMn 
lymphocytes  with  phenol/chloroform.  Two  reg^ona  in  the  H11.V-I  genome 
were  amplified:  LTR  and  env  gene.  LTR  amplification  was  performed  with 
the  primers  Rll/14  which  ddined  a  741  base  sequence  from  nucleotide 
61  to  802  (nucleotides  are  numbered  according  to  the  sequence  of  Seild 
et  al.^^  The  env  gene  was  amplified  by  two  pairs  of  primers  :  R15/17A 
which  defined  a  1163  base  sequence  from  nucleotide  5201  to  6364  and 
R19/18  primers  which  defined  791  base  sequence  from  nucleotide  5942  to 
6733. 


The  patient's  (HE)  DNA  was  PCR  amplified  for  30  cycles  in  a  reaction 
containing  100  /il  of  2mM  MgCl,  200  ng  from  each  primer,  0.2  mM  from 
each  dNTFS  and  2.5  u  of  taq  polymerase  (USB,  Cleveland,  OH). 

A  list  of  primers  used  for  PCR  amplification  is  presented  in  table  1. 

DNA  sequencing!  PCR  products  were  recovered  from  PCR  reaction  with  DS 
primer  Remover  (Advanced  Genetic  Technologies  Corp,  Gaithersburg,  MD) 
and  ethanol  precipitation.  Nucleotide  sequence  analysis  was  performed 
by  the  Taq  Dye  Deoxy  Terminator  Cycle  Sequencing  kit  using  the  373A 
DNA  Sequencer  (Applied  Bio^stems)  at  the  Biological  Services  of  the 
Weizmann  Institute  Rehovot  Israel.  Sequence  analyds  was  pdformed  at 
least  twice  for  each  primer  (Table  1). 


Sequence  comparison;  HE  sequence  was  comjpared  to  the  Japanese  (ATK). 
African  (EL)  and  Eapua  New  Guinea  (PNG^l)  sequences  by  gcg  program 
with  the  accession  numbers:  JO2029  (ATK).  S74562  (EL  LTR),  M85207 
(PNG-1)  and  M69044  (EL). 


RESULTS 

Comparison  of  HTLV-I  (HE)  LTR  to  other  isolates.  PCR  amplification  of 
HTLV-I  LTR  produced  a  PCR  product  of  741bp  of  which  698  bases  from  it 
were  sequettced.  7  nucleotides  which  are  not  verified  yet  are 
derignated  as  N.  HTLV-I-(HE)  LTR  sequence  was  compared  to  three  other 
isolates.  The  Japanese  (ATK)  sequence  showed  nucleodde  homology  of 
97.8%  with  15  nucleotide  differences.^^  Hie  African  sequoice  showed 
nucleotide  homology  of  95%  with  35  nucleotide  differences  and  the 
Papua  New  Guinea  isolate,  which  was  compared  only  by  629  nucleotides, 
showed  91%  homoi(^  with  56  nucleotides  differences.^’^ 

Comparison  of  the  sequence  changes  in  the  LTR  region  to  the  Japanese 
sequence  showed  that  the  differences  arc  clustered  mostly  in  the  U3 
(66.7%),  6.7%  were  in  the  R  and  26.7%  were  in  the  U5  regions.  There 
are  no  changes  at  the  three  20bp  enhancer  elements  at  the  U3  region 
and  there  is  98.7%  homology  for  the  Rex  Responsive  element  located 
between  bases  313  and  627. 

Comparison  of  the  env  gene  amplified  from  HTLY-I  (HE)  genome  to  thfi 
Japanese  and  African  sequences.  The  PCR  product  was  1532bp  in  length 
from  which  1496  bases  were  sequenced.  The  sequence  between 
nucleotides  5625-5685  is  not  verified  yet. 


/ 

Comparison  to  the  Japanese  (ATK)  sequence  showed  nudeodde  homologf 
of  97.7%  with  9  nucleotide  differences  while- the  \frican  (EL)  sequence 
showed  nucleotide  homol<^  of  98.4%  with  6  nucleotide 
differences.  There  is  a  problem  with  base  T  at  position  5400.  It 
seems  that  it  creates  a  stop  codon  while  in  the  other  two  sequences  it 
does  not  exist.  This  finding  needs  further  examination.  HE  env2 
sequmce  was  compared  to  the  Japanese  (ATK)  sequence.  98.7%  homology 
at  the  nucleotide  level  with  12  nucleotide  differences  were  found. 
Comparison  to  the  African  (EL)  sequence  showed  nucleotide  homology  of 
99.5%  with  5  nucleotide  differences.*^ 


DISCUSSION 

A  new  focus  of  HTLV'I  infection  was  recently  identified  in  the  Middle 
East.***  In  this  study  we  determined  the  sequence  of  two  regions  in 
HTLV'I  isolated  in  Israel  from  an  HAM  patient  belonging  to  thb 
community:  the  LTR  region  and  the  env  gene.  Several  studies  have 
indicated  a  high  d^ee  of  homology  among  HTLV-I  isolates  (>96%)  and 
demonstrated  that  differences  bi^een  variants  are  in  association  with 
their  geographical  orig^.  '  ’  '  Comparison  of  MIdeastem  sequence 
which  originates  in  Iran  to  the  Japanese,  African  and  Papua  New  Guinea 
sequences  in  order  to  examine  whether  there  is  indeed  a  higher  degree 
of  homology  between  isolates  from  the  same  geographical  area.  A  high 
level  of  homology,  at  about  98%,  to  the  Japanese  isolate,  while  the 
African  and  Papua  New  Guinea  isolates  were  more  divergrat  with 
sequence  homology  of  95%  and  91%,  respectively. 


Comparison  of  HTLV-I  oiv  gene  to  the  Japanese  and  African  Isolates 
showed  homology  at  the  nucleotide  level  of '^about  98*99%.  From  these 
results  we  can  conclude  that  the  env  gene  is  more  conserved  than  the 
LTR  region. 

With  the  exeptions  of  .  some  nucleotides  which  are  not  verifled  yet, 
comparison  .of  the  LTR  r^on  showed  a  higher  degree  of  homology 
between  Iranian  sequence  and  the  Japanese  isolate.  As  for  the  env 
gene,  there  is  a  high  degree  of  homology  between  the  Iranian  sequence 
and  the  African  isolate.  With  these  results  we  cannot  conclude  if 
there  is  an  influence  of  the  geographical  area  on  the  virus  genome. 

ITiere  are  two  theories  about  HTLV-1  origin  and  the  way  it  was  spread 

* 

to  the  world.  Gallo  suggests  that  it  originated  in  Africa  and  spread 

to  the  new  world  and  Japan,  whfle  Saskena  et  al.  suggest  that  HTLV-I 
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originated  in  the  Indo-Malay  region.  ’  *  Based  on  the  comparison 
of  the  LTR  sequences,  our  results  support  the  theory  of  HTLV-I 
originating  in  Africa,  since  we  found  higher  degree  of  homology 
between  HE  sequence  and  the  African  isolate,  than  with  the  sequence  of 
Papua  New  Guinea  isolate. 
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l^Ie  1:  LIST  OP  PRIMERS  FOR  PCR  AMPUHCATION  AND  SEQUENCING 


Primer 

Erom  nt.  to  nt. 

Used  for 

Seq. 

Remarics 

Rll 

61 

77 

amp.  &  Seq. 

5*  TAGAGCCTCCCAGTGAA 

R12 

494 

470 

seq. 

5*  CCTAGACGGCGGACGCAG 

Ctmip. 

R14 

802 

786 

amp.  &  seq 

5*  ctcgtatcccggacgag 

« 

Comp. 

R15 

5201 

5218 

amp.  &  seq. 

5*  catgggtaagtitctcgc 

R16 

5660 

5645 

seq. 

5'  atggagattaatattg 

Comp. 

R17 

5641 

5658 

seq. 

5’  gcctcaatattaatctcc 

Comp. 

R19 

5942 

5959 

amp.  &  seq. 

5’  TCCATCCTCTTCTTCTAC 

R17A 

6364 

6347 

amp. 

5*  tcccagaacaggagatca 

Comp. 

R18 

6733 

6716 

amp.  &  seq. 

5’  gggagaggtaattattg 

EditaruU 


T-LYMPHOCYTES  IN  CHILDHOOD  LEUKEMIA 
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Mcdkal  Center  of  Israel,  IH-Aviv  Univenity,  Sadder  School  of  Medicine, 
Kafdan  Street  14,  Petah-Tikva  49202,  Israd 


Cl  The  recent  decade  is  associated  with  major  breakthroughs  in  lymphocyte 
immunotyping.  In  view  of  the  excellent  improvement  in  chemotherapy  results 
in  acute  lymphoblastic  leukemia  (ALL)  and  the  chemotherapy  associated 
mortality,  Dr.  Lovat  and  associates  studied  serially  the  T*lymphocytes  in 
childhood  leukemia'. 

The  immunophenotyping  classification  of  ALL  is  part  of  the  diagnostic 
profile  that  includes  morphology  cytochemistry  and  genetic  karyotypic  assay. 

Immunophenotypic  classification  divides  ALL  to  common  ALL  with 
blasts  expressing  HLA*DR,  CD-19  and  CD-10;  null  ALL  with  HLA/DR 
and/or  CD- 19  antigens  presenting  on  cell  surfaces;  and  pre  B-ALL  with  im¬ 
munophenotyping  profile  including  HLA-DR,  CD- 19  and  CD-10  with  cyto¬ 
plasmic  /t-chain'*’. 

The  serial  study  of  T-Iymphocyte  subpopulation  quantity  and  function 
published  in  this  journal-  -reveals  a  significant  and  marked  decrease  in  circu¬ 
lating  T  helper  cells  CD4 — number  and  significant  but  less  profound  fall  in 
CDS  Cytotoxic  T  cells  compared  to  normal  controls. 

Polyclonal  and  specific  HSV-1  proliferation  responses  showed  a  slighdy 
but  significantly  decreased  response  in  cALL  patients;  however,  marked  im¬ 
pairment  of  T-cell  response  to  specific  recall  antigens  or  polyclonal  stimula¬ 
tion  is  not  demonstrated.  Aldiough  there  were  persistent  reports  of  hetero¬ 
geneity  of  the  helper  T-cell  compartment,  only  relatively  recent  were  distinct 
types  of  helper  T  cells  resolved  defined  primarily  by  the  different  patterns  of 
lymphokine  synthesis  that  became  also  a  convenient  marker  to  describe  T  help 
cells  subclass  differences,  but  an  extensive  study  of  IL-2  and  IL-4  production 
could  not  show  any  difference  from  control  patients. 

A  recent  study,  aimed  at  investigating  whether  CD4  +  T  cells  are  prede¬ 
termined  to  produce  given  patterns  of  lymphokynes,  showed  that  IL-2- 
producing  clones  can  be  derived  from  the  same  cells  as  IL-4-producing  clones. 
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supporting  the  view  that  the  IL-2-producing  ThI  or  the  IL-4-producing  Th2 
phenotype  of  a  T  ceil  clone  is  acquired  during  T  cell  difTerentiation*. 

DiiTerential  production  of  cytokines  by  helper  T  cells  during  the  immune 
reaction  has  important  regulatory  effects  on  the  nature  of  the  response  and 
induction  of  Thl,  and  because  Th2  responses  play -a  key  role  in  the  natural 
response,  it  seems  that  availability  of  additional  monoclonal  amtibodies,  im¬ 
proved  immunophenotyping  methods  and  better  understanding  of  cytokine 
mechanisms  will  improve  our  monitoring  capabilities  in  the  future.  It  was 
shown  that  CDS  +  T  cells  may  switch  the  response  induced  by  antigens  and 
antigen-presendng  cells  from  humoral  to  a  cell  mediated  role. 

Lymphocyte  phenotyping  was  assessed  by  Lovat  et  al.'  using  indirect  im¬ 
munofluorescence  on  blood  smears.  The  availability  of  a  variety  of  mono¬ 
clonal  antibodies  dramatically  increased  our  possibilities  to  study  cellular  sub¬ 
populations.  Microscopic  quantitation  methods  of  immunofluorescence  are  ill 
suited  to  accurately  count  large  numbers  of  cells;  direct  or  indirect  immuno¬ 
fluorescence  is  more  accurately  analyzed  by  flow  cytrometry  with  the  possibil¬ 
ity  of  sorting  and  functually  studying  target  populations.  Even  with  flow  cy¬ 
trometry,  the  differences  in  instrumentation,  antibodies  and  techniques  may 
introduce  significant  sources  of  variation. 

Infection  is  a  major  cause  of  morbidity  and  mortality  in  leukemic  patients. 
Infections  are  bacterial,  protozoal,  viral  and  fungal,  although  the  underlying 
mechanism  for  the  increased  susceptibility  to  infection  is  not  clearly  defined. 
The  present  work  widens  our  knowledge  and  scope  of  the  prediction  of  suscep¬ 
tible  populations.  It  seems  that  a  wide,  long-range  prospective  study  is  needed 
defining  predictors  of  infections,  possible  modifications  needed  in  chemother¬ 
apy  and  other  ways  to  treat  immunosuppression. 
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Opinions,  interpretations,  conclusions  and  recommendations  are  those 
of  the  author  and  are  not  necessarily  endorsed  by  the  U.S.  Army. 
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}  Where  material  from  documents  designated  for  limited 
distl^ibution  is  quoted,  permission  has  been  obtained  to  use  the 
material . 


(  \l )  Citations  of  commercial  organizations  and  trade  names  in  this 
report  do  not  constitute  an  official  Department  of  the  Army  endorsement 
or  approval  of  the  products  or  services  of  these  organizations. 

(  I  )  In  conducting  research  using  animals,  the  investigator (s) 
adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory  Animals, " 
prepared  by  the  Committee  on  Care  and  Use  of  Laboratory  Animals  of  the 
Institute  of  Laboratory  Animal  Resources,  National  Research  Council  (NIB 
Publication  No.  86-23,  Revised  1985) . 


(  W)  For  the  protection  of  hximan  subjects,  the  investigator (s)  have 
adhered  to  policies  of  applicable  Federal  Law  45  CFR  46. 
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INTRODUCTION: 


Human  retroviruses  have  been  recognized,  and  well  characterized  during 
the  last  decade  after  the  detection  of  human  T-cell  leukemia  virus 
type  I  (HTLV-I)  by  Poiesz  and  Gallo  (1)  and  Yoshida  (2)  endemic  areas 
were  described  in  southern  Japan  and  parts  of  the  Caribbean  and  South 
America  (3-7),  as  well  as  high  risk  groups  of  IVDA  (Intravenous  Drug 
Abusers)  (8).  Following  the  discovery  of  human  immunodeficiency  virus 
types  1  {HIV-1  )  and  2  (HIV-2)  and  their  implication  in  AIDS  accele¬ 
rated  the  intensity  of  research  for  possible  oncogenic  viruses.  HTLV-I 
is  the  human  retrovirus  known  as  the  cause  or  ethiologic  agent  of 
Adult  T-cell  Leukemia  lATLC)  and  of  the  chronic  progressive 
demyelinating  process  HTLV-I-associated  Myelopathy  HAM,  known  also  as 
Tropical  Spastic  Paraparesis  -  TSP. 

It  was  found  that  leukemic  cells  in  malignancies  associated  with 
HTLV-I  contained  clonically  integrated  provirus,  leading  to  the  direct 
viral  involvement  in  the  oncogenic  process,  while  in  contrast, 
neoplasms  frequently  seen  in  the  setting  of  HIV  infection  -  (Kaposis 
Sarcoma  and  high  grade  B-cell  Lymphoma)  did  not  appear  to  arise  as  a 
direct  consequence  of  viral  transformation  of  HIV-1  infected  cells. 
HTLV-I  studies  were  not  sucessful  to  detect  a  viral  message  in 
leukemic  cells  of  ATL,  leading  to  the  hypothesis  that  the  HTLV-I  gene 
expression  is  not  required  for  the  maintenance  of  T-cell  leukemia  or 
lymphoma . 

The  epidemiological  link  between  HTLV-I  and  ATLL  resulted  from  two 
complementary  events.  The  first,  an  appreciation  of  Uchiyame  and 
Takatsuki,  that  ATLL  represents  a  unique  clinical  entity  (9),  allowed 
the  geographic  localization  of  the  disease  to  the  southern  islands  of 
Japan.  Epidemiological  studies  showed  that  exposure  shortly  after 
birth  is  a  major  risk  factor  for  subsequent  development  of  HTLV-I 
associated  malignancy  (10),  while  a  very  small  proportion  (<5%)  of 
contacts,  after  a  period  of  twenty  or  more  latent  years,  develop 
malignancies,  suggesting  a  multiple  step  process  that  may  be  involved 
in  leukemogenesis,  while  a  viral  infection  may  be  a  prerequisite,  it 
alone  may  be  insufficient  to  produce  the  leukemic  phenotype. 
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These  general  epidemiologic  features  of  ATLL  suggest  that  systematic 
reevaluation  of  appropriate  candidate  malignancies  and  viruses  may 
reveal  other  oncogenic  viruses.  Careful  cataloguing  and  description 
of  clinical  syndromes  is  essential  to  derive  epidemiological  clues 
that  may  lead  to  virus  identification.  As  example;  the  differen¬ 
tiation  of  ATLL  from  mycosis-f ungoides  is  a  case  in  point.  While  some 
of  the  special  features  of  ATLL,  as  the  enhanced  expression  of 
interleukin-2  (IL-2)  receptor  alpha  (IL-2Ra>  chain  (Tac  antigen)  on 
the  cell  surface,  was  initially  ignored  while  recognition  of  the 
subtler  clinical  aspects  of  the  syndrome  allowed  for  subsequent 
epidemiologic  observations  (9).  The  HTLV-I  model  for  malignancy  as  a 
consequence  of  viral  infection  suggests  that  careful  molecular 
reexamination  of  the  role  of  already  recognized  viruses  in  suspect 
malignancies  is  in  order.  In  the  case  of  HTLV-I  over  one  million  of 
infected  individuals  in  Japan  give  rise  to  about  500  cases  of  ATLL  per 
year.  Hodgkin's  disease  may  provide  another  case  in  point.  The 
bimodal  age  distribution,  the  age  prevalence,  anectodal  description  of 
geographic  clustering  and  outbreaks  of  HD  suggest  possible  viral 
ethiology  (11-13). 

The  increasingly  frequent  reports  of  Epstein  Bar  Virus  ( EBV )  genome 
detection  in  some  cases  of  HD  suggest  that  EBV  can  be  important  in  the 
pathogenesis  of  subsets  of  HD  patients  (14),  as  well  as  in  some  ENT 
malignancies  (15). 

The  example  of  the  last  five  cases  of  ATLL-like  T-cell  Lymphoma  in 
Israel,  occurring  in  Iranian  immigrants  from  the  area  of  north  eastern 
Iran  (16),  raised  the  possibility  of  a  new  population  at  risk  for 
HTLV-I  infection.  This  is  an  example  of  geographic,  familial  and 
ethnic  clustering  of  HTLV-I  infection  that  may  yield  important  clues 
to  viral  etiology,  in  view  of  conflicting  reports  about  clustering  in 
children  less  than  six  years  of  age  (17-19)  or  reports  about 
geographic  clustering  associated  with  high  socioeconomic  status 
(20-21),  while  others  question  those  reports  (22-23). 

In  view  of  the  clustering  of  ATLL  in  Jewish  newcom^s  from  north 
eastern  Iran  (16,24)  we  have  designed  this  study  being  a  systematic 
survey  of  HTLV-I  serology  in  newcoming  communities  to  Israel,  with  an 
emphasis  on  middle  eastern  communities. 
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The  methodology  of  the  research  was  based  on  a  general  survey  of 
Israeli  blood  donors.  Annually  about  250.000  units  of  blood  are 
donated  in  Israel,  big  part  of  them  through  the  Israel  Defence  Forces. 
Ail  data  of  blood  donors  is  computerized  and  part  of  the  National 
Medical  Database.  This  national  database  is  based  on  the  fact  that 
virtually  all  non-Arab  citizens  of  the  country  are  drafted  (23). 
Conditions  in  Israel  are  favorable  for  epidemiologic  research.  The 
country  is  small,  densely  populated,  with  a  special  ethnic  mixture  of 
the  Jewish  Community  and  quite  society  stable  population. 

Reliable  population  registers  are  available  and  any  individual  may  be 
traced  by  his  personal,  seven  digit,  identification  number,  used  ago 
for  administrative  and  research  purposes.  Data  is  available  from 
records  of  hospital  admissions  and  discharges,  as  well  as  from  the 
National  Compensatory  Health  Draft  .Registry,  enabling  total  population 
studies  on  Jewish  young  adults.  Numerous  epidemiologic  studies,  done 
by  our  group,  have  used  this  database  (26-34).  In  addition  to 
conducting  an  epidemiologic  survey,  using  serologic  methods,  two 
additional  aimes  of  this  study  are  to  disparate  additional  disease 
entities  related  to  HLTV-I  and  to  conduct  a  molecular  survey  of 
HTLV-I. 


Approximately  five  years  following  the  discovery  of  HTLV-I  it  was 
found  that  the  pathology  caused  by  HTLV-I  in  one  setting  may  not 
predict  other  forms  of  pathology  related  to  the  virus.  It  seems  that 
the  role  of  HTLV-I  in  ATL  is  restricted  to  generating  a  polyclonal 
T-lymphocyte  proliferation  after  infection  (35). 

A  specific  illustration  is  afforded  by  the  two  major  non-overlapping 
syndromes  associated  with  HTLV-I.  while  HTLV-I  may  cause  ATLL, 
another  subset  of  infected  individuals  that  some  of  them  will  develop 
a  slow  neurologic  disease  characterized  by  a  gradual  development  of 
spastic  paresis  of  the  lower  extremities  with  minimal  sensory  loss. 
This  illness  of  tropical  spastic  paresis  or  HTLV-l-associated  myelo¬ 
pathy  (HAM),  differentially  diagnosed  from  multiple  sclerosis,  is 
connected  to  the  virus.  The  association  between  the  illness  -  HAM  and 
HTLV-I  -  was  discovered  by  Gessian  et  al  (36),  while  screening  for 
neurologic  diseases  in  Martinique.  Regardless  of  underlying  mechanism 
involvement  of  HTLV-I,  in  a  slow  neurologic  disease,  is  quite  surpri- 
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sing.  So  far,  up  to  the  present  research,  no  HAM  cases  were  described 
in  Israel  in  view  of  the  description  of  ATLL,  an  additional  aim  of  our 
work,  as  part  of  the  epidemiologic  work  _to  screen  for  possible  HTLV-I- 
associated  neurologic  disease  in  Israel . 

Serologic  survey  is  backed  by  western  blotting.  The  demonstration  of 
Seiki  and  colleagues  of  the  unique  coding  regions  located  in  the  3' 
end  of  the  genome  provided  a  first  clue  as  to  potential  oncologic 
mechanisms  of  HTLV-I  (37).  The  3'  ends  of  the  genome  of  HTLV-I,  -II 
and  the  leukemogenic  bovine  leukemia  virus  (BLV)  all  contain  coding 
sequences  for  at  least  two  overlapping  genes  (38-41).  These  genes, 
known  as  tax  and  rex,  are  now  known  to  encode  a  transcriptional  and 
post-transcriptional  regulator  of  viral  expression.  The  initial 
discovery  of  the  tax  gene  was  surprising,  in  that  such  transacting 
transcriptional  regulators  had  only  been  previously  identified  in  DNA 
viruses  such  as  herpes  simplex  virus,  varicella-zoster  virus,  and 
adenovirus. 

The  HTLV-I  tax  gene  encodes  a  40-kilodalton  (kDa)  protein,  and  the 
HTLV-II  tax  gene  encodes  a  37-kDa  protein  (36-41).  These  nuclear 
phosphoproteins  are  highly  homologous,  and  have  similar  effects  on 
transcription.  Tax  expression  is  necessary  for  transcriptional 
activation  of  virus  replication  and  efficient  RNA  production  from  the 
viral  long  terminal  repeat  (LTR);  however,  an  additional  property 
noted  early  was  the  ability  of  Tax  to  trans-activate  other  viral  and 
cellular  promoters,  including  those  involved  in  regulation  of  T-cell 
growth.  Examples  of  such  promoters  include  those  for  IL-2,  IL-2Ra, 
and  the  lymphokine,  granulocyte-macrophage  colony-stimulating  factor 
(GM-CSF)  (42-45).  In  the  case  of  HTLV-I  and  -II,  Tax  appears  to 
interact  with  three  21 -base  pair  (bp)  repeats  located  in  the  113 
portion  of  the  viral  LTR.  Within  the  sequence  of  the  21 -bp  repeats 
are  core  sequences  known  to  bind  cellular  transcription  factors 
(46-47).  A  variety  of  these  proteins  have  now  been  identified  and 
partially  characterized. 
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The  aim  of  this  research  is  also  to  back  the  serologic  and  epideniio 
logical  work  with  molecular  screening  in  addition  to  western  blotting, 
measuring  of  antibodies  to  HTLV-I  p40tax,  with  recombinant  p40tax  as 
an  antigen,  since  ATL  and  HTLV-I  show  the  same  geographic 

distribution,  and  ATL  patients  are  always  infected  with  HTLV-I 
(48-49,50)  it  is  expected  that  every  new  geographic  endemic  focus  will 
behave  similarly,  meaning  identification  of  HTLV-I  carreirs  ATL  and 
HAM  population,  and  viral  isolates  as  part  of  this  study.  Moreover, 
it  is  important  to  study  the  cell  surface  antigens  (CSA)  of  the 
isolated  infected  cells,  and  viral  structure  (51). 

The  genetic  structure  of  HTLV-I  is  similar  to  that  of  the  other  known 
retroviruses  with  three  well  identified  regions;  gag  region,  a  pol 
region  and  an  env  region  (52-54)  with  an  additional  unique  p.X  region 
(54)  that  is  crucial  to  the  activated  host  genes  in  view  of  those 
important  relations  of  viral  structure  and  pathogenesis  of  HTLV-I  in 
particular,  and  retroviral  disease  in  general,  part  of  our  aim  was  to 
study  viral  isolate  structure. 
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FINAL  REPORT: 

Blood  samples  were  drawn  from  Israeli  blood  donors,  through  the 
central  blood  services  of  Magen  David  Adorn.  Additional  sources  of 
samples  was  the  collection  of  blood  through  the  Association  of 
Iranian  immigrants  to  Israel  and  through  the  community  services  of 
Iranian  and  Mashadi  Jews  in  Israel:  clinics,  elderly  homes,  schools 
and  synagogues  in  Bney  Barak,  Holon,  Bat-Vam,  Herzlia  and  Tel-Aviv, 
all  towns  and  communities  in  the  central  part  of  Israel.  Additional 
parts  of  this  survey  were  samples  from  patients  on  long-term  hemodia¬ 
lysis,  peritoneal  dialysis.  Adult  T-cell  Leukemia  (ATLL),  T-cell 
malignant  disorders,  other  than  Adult  T-cell  Leukemia,  Mycosis 
fungoides,  Sezary's  Syndrome  Complex,  Parapsoriasis,  non-Burkitt ' s 
Lymphoma  patients,  young  adults  with  Insulin  Dependent  Diabetes 
Mellitus  (IDDM)  and  the  collection  of  blood  samples  from  immigrants 
from  Ethiopia. 

During  the  report  period,  up  to  the  end  of  June  1993,  we  have  studied 
altogether  11230  blood  samples  including  10122  blood  donors  (all  of 
them  negative  for  HTLV-I),  480  Iranian  Jews  of  them  212  Mashadi  Jews, 
181  Ethiopian  immigrants,  36  T-cell  malignancies,  41  hemodialysis 
patients,  40  ICPD  patients,  32  Mycosis  Fungoides/Parapsoriasis 
patients,  90  non-Burkitt ' s  Lymphoma  patients  and  208  IDDM  patients. 
Unfortunately,  at  present  we  could  not  collect  any  data  from  native 
Iranians  in  Mashad  or  the  region,  as  well  as  Iranian  refugees  from 
Mashad  in  Europe. 

METHODS: 


Serologic  screening  for  HTLV-I  antibodies  in  serum  or  plasma  samples 
was  done  by  means  of  an  enzyme-linked  immunosorbent  assay-ELISA 
(Abbott  Laboratories).  Confirmatory  was  done  by  western  blotting 
and/or  radioimmunoprecipitation  assay  -  RIPA  with  Sulphur  S^^-labeled 
methionine.  HTLV-I-infected  HUT  102B  lysates  were  also  done  (55). 
Samples,  positive  in  the  ELISA,  were  tested  by  both  confirmatory 
methods.  Antibodies  to  HTLV-I  p40tax  were  measured  by.  means  of  an 
ELISA  with  recombinant  p40  tax  as  an  antigen  on  solid  phase  of 
polystrene  beads  (Abbott  Laboratories  Diagnostic  Division  North 
Chicago  Illinois,  USA). 


HTLV-I  seropositive-infected  samples,  with  a  known  reactivity  against 
p40tax  on  RIPA,  were  used  as  positive  controls  (Dr.  Rosenblatt's 
Laboratory  Division  of  Hematology-Oncology  Department  of  Medicine  UCLA 
School  of  Medicine,  Los  Angeles  California  USA)  and  samples  negative 
for  HTLV-I  on  ELISA  and  western  blot  as  negative  controls.  Samples 
were  scored  as  a  positive  for  p40tax,  if  the  optimal  density  exceeded 
4-5  times  the  mean  negative  control  value.  The  polymerase  chain 
reaction  -  PCR  -  was  used  to  amplify  HTLV-I  sequence  of  DNA  from 
peripheral  blood  mononuclear  cells  with  primers  to  a  159bp  segment 
contained  with  the  tax/rex  gene  as  described  before  (56). 

Cell-lines :  Lymphocytes  were  collected  from  20ml  of  heparinized 

peripheral  blood  by  a  Ficoil-Hypaque  density  centrifugation  and 

resuspended  in  RPMI-1640  medium  supplemented  with  15%  fetal  bovine 

serum,  interleukin-2  (IL-2)  at  a  concentration  of  50u/ml,  0.5%  PHA  and 

1%  penicillin/streptomycin.  Cells  were  incubated  at  37°c  in  the 
2 

presence  of  5%  CO  and  were  maintained  for  several  weeks.  The  cells 
were  cryopreserved  at  various  intervals  for  DNA  extraction. 

DNA  extraction  and  PCR  amplification:  DNA  was  extracted  from 
lymphocytes  with  phenol/chloroform.  Two  regions  in  the  HTLV-l  genome 
were  amplified:  LTR  and  env  gene.  LTR  amplification  was  performed 
with  the  primers  R11/14  which  flank  a  741  base  sequence  from 
nucleotide  61  to  802  (nucleotides  are  numbered  according  to  the 
sequence  of  Seiki  et  al  (37).  The  env  gene  was  amplified  by  two  pairs 
of  primers:  R15/17A  which  flanks  a  1163  base  sequence  from  nucleotide 
5201  to  6364  and  R19/18  primers  which  flank  791  base  sequence  from 
nucleotide  5942  to  6733.  The  patient's  (HE)  DNA  was  PCR  amplified  for 
30  cycles  in  a  reaction  containing  100  pi  of  2nM  MgCl,  200  ng  from 
each  primer,  0.2  mM  from  each  dNTPs  and  2.5  u  of  taq  polymerase  (ESB, 
Cleveland,  OH).  A  list  of  primers  used  for  PCR  amplification  is 
presented  in  table  1 . 

DNA  sequencing:  PCR  products  were  recovered  from  the  PCR  reaction  with 
DS  primer  remover  (Advanced  Genetic  Technologies  Corp.  Gaithersburg, 
MD)  and  ethanol  precipitation.  Nucleotide  sequence  ana lysis  was 
performed  by  the  bTaq  Dye  Deoxy  Terminator  Cycle  Sequencing  kit 
(Applied  Biosystems)  using  the  373A  DNA  sequencer  (Applied  Biosystems) 
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at  the  Biological  Services  of  the  Weizmann  Institute  Rehovot  Israel. 
Sequence  analysis  was  performed  at  least  twice  for  each  primer  (Table 
1). 

Sequence  comparison:  HE  sequence  was  compared  to  the  Japanese  (ATK), 
African  (Zair,  EL)  ana  Papua  New  Guinea  (PNG-1)  sequences  by  geg 
program  with  the  accession  numbers:  J02029  (ATK),  S74562  (Zairian 
LTR),  M85207  (PNG-1 )  and  M69044  (EL). 
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'■  Prjimerf 

■V- ' 

From  nt. 

To  nt. 

Used  for 

Seq . 

Remarks 

H 

61 

77 

amp .  &  seg . 

5-  TABAGCCTCCCAGTliAA 

Rie 

* 

494 

470 

seq . 

5*  CCTAGACGGCGGACGCAG 

comp . 

ri4 

eos 

786 

amp .  (<  seq  . 

5-  CTCGTATCCCGGACGAG 

comp . 

RIS 

5201 

5218 

amp .  &  seq . 

5‘  CATGGGTAAGTTTCTCGC 

Rl'i' 

A 

. 

5660 

5645 

seq. 

5'  ATBBAGATTAATATTG 

comp. 

R17 

.  5641 

5658 

seq . 

5'  BCCTCAATATTAATCTCC 

comp . 

.  i- 
■  H 

'  R19. . 

5942 

5959 

amp .  &  seq . 

5'  TCCATCCTCTTCTTCTAC 

“  R17A 

U  -J  .  V 

.6364 

6347 

amp. 

5'  TCCCAGAACABBAGATCA 

comp. 

R18 

6733 

6716 

amp .  &  seq . 

5*  BBGAGAGGTAATTATTG 

. 

able  1:. list  of  primers  for  PCR  amplification  and  sequencing 
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RESULTS: 


Out  of  11230  blood  samples  tested  for  HXLV-I  we  have  found  26  positive 
for  HTLV-I  in  ELISA  and  western  blot  and  12  positive  in  anti  p40tax 
ELISA.  The  positive  results  are  detailed  in  the  following  tables. 


TABLE  2:  Prevalence  of  HTLV-I  infection 


Patients 

U 

HTLV-I 

tested 

&  western  blot 
#  Positive  (%) 

Iranian  Jews 

480 

5.41%  (26)* 

Mashadi  Jews 

212 

12.3%  (26) 

Ethiopian  Jews 

181 

0  % 

T-cell  malignancy 

136 

0% 

Haemodialysis 

41 

0% 

CIPD 

40 

0% 

Mycosis  Fungoisis 

& 

Parapsoriasis 

32 

0% 

Non-Burkitt ' s 

Lymphoma 

90 

0% 

IDDM 

208 

0% 

*A11  positive  patients  were  of  Mashadi  origin 


TABLE  3;  Anti  p40tax  ELISA  results 


Patients 

Anti  p40tax  ELISA 
#  tested  #  Positive  (%) 

Mashadi  Jews 

190 

19  (10%) 

Other  Iranian  Jews 

92 

0% 

Ethiopian  Jews 

65 

0% 

Haemodialysis 

20 

0 

CIPD 

40 

0 

Mycosis  Fungoisis  & 

Parapsoriasis 

30 

0% 

Non-Bur)iitt's 

Lymphoma 

22 

0% 

The  extensive  social  and  ethnic  ties  between  Jews  of  Mashadi  origin 
allowed  selective  sampling  of  this  population  within  Israel.  On 
repeated  assys,  26  of  212  (12.3%)  Mashadi  serum  samples  were  positive 
by  ELISA  for  antibodies  to  HTLV-I  and  were  confirmed  by  western 
blotting.  In  contrast,  none  of  the  control  samples  was  positive  by 
ELISA  (Tables). 
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In  an  effort  to  survey  the  oldest  members  of  the  Mashadi  population, 
we  tested  32  unrelated  elderly  Mashadi  women  living  in  an  old  people's 
home  in  Tel-Aviv,  14  (44%)  were  seropositive,  a  rate  three  times 
higher  than  that  in  the  general  Mashadi  population.  At  our  first 
sample  collection,  12  (52%)  of  23  long-standing  residents  of  the  home 
were  seropositive,  2  of  9  new  residents  surveyed  a  year  later  were 
seropositive.  Of  26  Mashadi  wAmen,  older  than  60  years,  who  lived 
elsewhere  in  Israel  only  3  (12%)  were  seropositive. 

To  determine  whether  serologocal  assays  had  detected  all  infected 
subjects,  we  carried  out  PRC  amplification  of  HTLV-I  DNA  from  29  of 
the  residents  of  the  old  people's  home.  19  were  positive  for  HTLV-I 
sequences:  14  of  these  were  seropositive,  4  were  sercneaat' ve,  and  1 
was  seronegative  by  standard  ELISA  but  reactive  in  the  anti-p40tax 
ELISA.  A  second  PCR  on  repeat  samples  from  10  of  these  women  showed 
concordant  results  in  6  of  6  PCR-positive  and  2  of  3  PCR-negative 
cases;  1  woman  originally  positive  on  PCR  was  negative  on  the  second 
sample,  and  1  woman  originally  PCR-negative  was  faintly  positive  on 
her  second  sample  and  had  antibodies  to  p40tax  by  ELISA.  This  unusual 
clustering  of  HTLV-l  infection  within  the  old  people's  home  suggested 
acquisition  of  infection  within  the  institution. 

In  addition  to  antibodies  to  virion  components,  we  assayed  for 
antibodies  to  the  non-structural  p40tax  protein.  Of  190  Mashadi 
samples  tested  19  had  absorbance  levels  4-5  or  more  times  those  of  the 
negative  control  and  were  judged  positive  (Tables).  92  samples  were 
negative  by  both  assays,  8  samples  were  seropositive  for  both  anti- 
HTLV-I  and  anti-p40tax;  13  samples  were  positive  for  anti-HTLV-I  and 
negative  for  anti-p40tax;  and  4  were  positive  for  anti-p40tax  but 
repeatedly  negative  for  anti-HTLV-I  by  ELISA  and  western  blot.  3  of 
the  latter  group  of  samples  were  negative  on  PCR  and  the  other,  from  a 
resident  of  the  old  people's  home,  was  positive.  All  4  were  negative 
by  western  blotting  and  by  RIPA.  Therefore,  the  reason  for  the  high 
titres  in  three  samples  in  the  anti-p40tax  ELISA  is  unclear. 
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Direct  comparison  of  anti-p40tax  ELISA  results  and  those  of  the  RIPA 
was  done  for  28  subjects.  8  samples  were  positive  for  anti-p40tax  by 
both  RIPA  and  ELISA;  1  with  traces  of  antibody  by  RIPA  was  negative  by 
ELISA;  the  3  samples  mentioned  previously  were  negative  by  RIPA  but 
repeatedly  positive  by  ELISA  and  16  were  negative  by  both  tests.  The 
usefulness  of  the  anti-p40tax  ELISA  in  detecting  true  additional 
HTLV-I-infected  seronegative  individuals  remains  unclear,  since 
seronegative  infection  was  corroborated  by  other  means  of  detection  in 
only  1  of  the  4  questionable  cases. 

The  finding  of  a  higher  rate  of  seropositivity  among  elderly  Mashadi 
women,  than  in  the  general  Mashadi  population,  suggested  a  potential 
for  gradual  development  of  seropositivity  with  age,  as  has  been 
reported  by  others.  Because  of  the  possibility  that  serological 
screening  may  not  detect  all  positive  subjects  we  carried  out  HTLV-I- 
specific  PCR  on  DN  from  68  randomly  selected  Mashadi  blood  samples.  5 
of  7  known  seropositive  samples  were  positive  in  the  PCR  assay,  and  61 
sero-negative  samples  were  all  negative  by  PCR.  Hence,  PCR  did  not 
increase  sensitivity  of  detection  within  this  sample  above  that  was 
achieved  with  serological  assays  alone.  All  PCR-positive  samples 
contained  HTLV-I  and  not  HTLV-II,  as  shown  by  discriminatory  PCR. 

We  have  characterized  the  Iranian  HTLV-I  isolate  using  a  combination 
of  Southern  blotting,  PCR  and  sequencing.  We  have  developed  a  primary 
T-cell  line  from  a  Mashadi  HTLV-I  carrier  containing  integrated  HTLV-I 
provirus. 

Comparison  of  HTLV-I (HE)  LTR  to  other  isolates:  PCR  amplification  of 
HTLV-I  LTR  produced  a  PCR  product  of  741  bp  of  which  698  bases  were 
sequenced.  7  nucleotides,  which  are  not  verified  yet,  are  designated 
as  N.  HTLV-I  (HE)  LTR  sequence  was  compared  to  three  other  isolates. 
The  Japanese  (ATK)  sequence  showed  nucleotide  homology  of  97.8%  with 
15  nucleotide  differences  (37),  The  Zairian  sequence  showed  nucleotide 
homology  of  95%  with  35  nucleotide  differences  and  the  Papua  New 
Guinea  isolate  showed  91%  homology  with  56  nucleotides  differences,  in 
629  nucleotides  examined  (56,57,58).  , 
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Comparison  of  the  sequence  changes  in  the  LTR  region  to  the  Japanese 
sequence  showed  that  the  differences  are  clustered  mostly  in  the  U3 
(66.7%),  6.7%  were  in  the  R  and  26.7%  were  in  the  U5  regions.  There 
are  no  changes  at  the  three  20bp  enhancer  elements  at  the  U3  region 
and  there  is  98.7%  homology  for  the  Rex  responsive  element  located 
between  bases  313  and  627  (Fig.  1,2). 

Comparison  of  the  env  gene  amplified  from  HTLV-I  (HE)  genome  to  the 
Japanese  and  African  sequences.  The  PCR  product  was  1532  bp  in  length 
of  which  1496  bases  were  sequenced.  The  sequence  between  nucleotides 
5625-5685  is  not  verified  yet  (Fig.  3). 

Comparison  to  the  Japanese  'ATK  sequence  showed  nucleotide  homology  of 
97.7%  with  9  nucleotide  differences,  while  the  African  (EL)  sequence 
showed  nucleotide  homology  of  98.4%  with  6  nucleotide  differences. 
There  is  a  problem  with  base  T  position  5400.  It  seems  that  it 
creates  a  stop  codon  while  in  the  other  two  sequences  it  does  not 
exist.  This  finding  needs  further  examination,  but  may  be  due  to  a 
defective  HE  provirus  or  PCR  cloning  artifact.  HE  env2  sequence  was 
compared  to  the  Japanese  (ATK)  sequence  (37).  98.7%  homology  at  the 
nucleotide  level  with  12  nucleotide  differences  were  found.  Comparison 
to  the  African  (EL)  sequence  showed  nucleotide  homology  of  99.5%  with 
5  nucleotide  differences  (58,59).  In  contrast,  comparison  of 
nucleotide  sequences  5424-5839  within  env  between  the  Iranian  isolate 
and  MELS,  a  Melanesian  isolate  from  the  Solomon  Islands  shows  11 
nucleotide  changes,  as  compared  to  none  between  the  Iranian  and 
Japanese  (ATK)  isolates  (V.  Nerurkar,  pers.  communication). 


r' 


18  - 


HE 

ATK 

Zair 

PNG-1 


78  aaacatttccgcgaaacaqaagtctgaaaaggtcagggcccagactaagg 

A  ‘  _ 

A  G 


HE  128  ctctgacgtctccccccgqagggacagctcagcaccggctcaggctaggc 

ATK  _ I _  _  G  ' 

Zair  enhancer  -  AG 

PNG-1  A  TA  T  A 

HE  177  cctgacgtgtccccctaaagacaaatcataagctcagacctccgggaagc 

ATK _ G 

Zair  enhancer  GAG  G 

PNG-1  -QG  GT  G  Q  CT 

HE  227  cacc  ggaaccacccatttcctccccatgtttqtcqaqccgccctcaqgc 

ATK  AA  'at  ' 

Zair  G  A  A  T  T 

PNQ-1  AA  T  G  T  C  G 


HE 

ATK 

Zair 

PNG-1 


277  gttgacgacaacccctcacctcaaaaaacttttcatggcacgcatatggc 


A  enhancer 
poly<A>  signal 


TATA  box 


C 

U3  R 


HE  327  tqaataaactaacaqgagtctataaaaqcqtqqagacaqttcagqaqqgg 

ATK  C  G 

Zair  C  A 

PNG-1  C  AC  A 


HE 

ATK 

Zair 

PNG-1 


377  gctcgcatctctccttcacgcgcccgccgccctacctgaggccgccatcc 

T  T  C 
C  +GC  T 


HE 

ATK 

Zair 

PNG-1 


427  acgccggttgagtcgcgttctgccgcctcccgcctgtggtgcctcctgaa 


HE 

ATK 

Zair 

PNG-1 


477  ctgcgtccgccgtctaggtaagtttagagctcangtcgagaccgggcctt 

A 


HE 

ATK 

Zair 

PNG-1 


527  tgtccggcgctcccttggagcctacctagactcagccggctctccacgct 


A  C  T  T  G 
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R  US 

_ ! _  poly(A)) 

HE  577  ttgcctgaccctgcttgctcaactctgcgtctttgtttcgttttctnttc 

ATK  A 

Zair  T  C  A 

PNG-1  -  CA 

HE  627  tgcgccgctacagatcgaaagttccacccctttcccnnncattcncgact 

ATK  T 

Zair  T 

PNQ-1  T  C  Q  T 

HE  677  gactgccggcttggcccacagccaagtaccggcgactccgttggctcgga 

ATK 

Zair  T  TTAC 

PNG-1  —  AC  T  AC 

HE  727  gccagcgacagcccattctatagcactctccaggagagaaanttagtaca 

ATK  '  *  C 

Zair  T  C 

PNG-1  C  T  A  A 


776  c 


Fig.  1:  Nucleotide  sequence  of  HTLV-I<HE)  LTR.  Nucleotide  differences 
from  the  Japanese  <ATK),  Zairian  CZair>  and  Papua  New  Guinea  (PNG-1) 
sequences  are  shown  underline.  Nucleotides  are  numbered  according  to  ATK 
sequence 
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SU 


HE 

ATK 

EL 

5219 

cactttgattttattcttccagttctgccccntcatcctcggtgattaca 

C 

A 

HE 

ATK 

EL 

5269 

gccccagctgctgtactctcacaattggagtctcctcat accactct aaa 

HE 

ATK 

EL 

5319 

ccctgcaatcc tgcc cage cagtttgttcgtggacc etc gacct get ggc 

HE 

ATK 

EL 

5369 

cctttcagcagatnaggccctacaqcccccctngccctaatctagtaagt 

C 

G 

HE 

ATK 

EL 

5418 

tactctagctaccatgccacctattccctatatctattccctcattggat 

c  c 

T 

HE 

ATK 

EL 

5468 

taaaaagccaaaccgaaatggcggaggctattattcagcctcttattcag 

G 

HE 

ATK 

EL 

5518 

acccttgttccttaaagtgcccatacctggggtgncaatcatggacctgc 

HE 

ATK 

EL 

5568 

ccntacanaqgaancgnctncaggccntactggnagtttcannaagatgt 

T  ’  ’  C  C 

T  C 

HE 

5618 

naatttt 

Fig. 

CEL) 

2;  Comparison  of  HE  envl  sequence  to  the  Japanese  CATK)  and 
sequences. 
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HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 

HE 

ATK 

EL 


5&86  cccttctagtcgangntccagganatgaccccatctggttccttaatacc 

573S  gancccagncaactgnctcccaccgnccctcctctactcccccactctaa 

5786  nctagancacatcctcgagccctctataccatggaaatcaaaactcctga 

5836  cccttgnccagttaaccctacaaagcactaattatacttgnattgnctgt 

5886  atcgatcgtgncagnctatccacttggnacgtcctat  annntcccaacgt 

C 

5936  ctctgntccatccncttcttctaccccccncctttacccatcgttagcgc 

5986  ttccagccccccacctgacgtt accatttaactggacccactgctttgac 

6036  ccccagattcaagctatagtctcctccccctgtcataactccctcatcct 

6086  gccccccttttccttgtcacctgttcccaccctggqatcccgctcccgcc 

A 

SU  TM  A 

f 

6136  gaQcggtaccggtggcggnctggcttgtctccgccctgg  _  watgggagcc 

6186  gg^gtggctggcgggattaccggctccatgtccctcgcctcaggaaagag 

6236  rictcctacatgaggtggacaaagatatttcccaattaactcaagcaatag 

Q 

tcaaaaaccacaaaaatctnctcaaaattgcgcagtat^tgcccagaac 

* 

agacganggcnngatctcctgttctgggagcaaggaggattatgnaaagc 
C 
C 


HE  6336 

ATK 

EL 
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HE  6386  attacaagaacagtgctgttttctgaatattactaattccnatgtctcna 

ATK  C  C  C 

EL 

HE  6435  atactacaagaaagacccccccttgagaatcgagtcctgactggctgggg 

ATK 

EL 

HE  6485  ccttaactgggaccttggcctctcacagtgggctcgagaggccttacaaa 

ATK 

EL 

HE  6535  ctggaatcacccttgtcgcgctactccttct tgtcatccttgcaggacca 

ATK  T 

EL  T 

HE  6585  tgcatcctccgtcagctacggcacctcccctcgcgcgtcagataccccca 

ATK  A 

EL  A 

HE  6635  ttactctcttataaaccctgagtcatnccctgtaaaccaagcacacaatt 

ATK  A  G 

EL 

HE  6684  attgcaaccacatcgcctccagcctcccctgc 

Fig.  3:  Comparison  of  HE  env2  sequence  to  the  Japanese  (ATK)  and  African 
(EL>  sequences. 
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DISCUSSION: 

We  have  identified  a  high  risk  of  HTLV-I  infection  in  Iranian  Jews 
originating  from  the  city  of  Mashad  in  Khurusan,  northeastern  Iran. 
This  group  seems  to  have  an  overall  infection  rate  of  about  12%, 
though  the  rate  was  much  higher  among  residents  of  a  Mashadi  home  for 
old  people.  The  reason  for  this  clustering  is  unclear,  although  the 
findings  suggest  acquisition  of  infection  within  the  institution.  The 
overall  level  of  infection  among  other  Iranian  Jews  seems  to  be 
substantially  lower  than  that  among  Mashadis.  The  explanation  may  be 
geographic,  and  Mashad  may  be  within  a  previously  unrecognised  endemic 
region.  Since  we  did  not  test  non-Jewish  Mashadis,  this  possibility 
cannot  be  excluded.  In  the  present  situation  we  will  not  be  able  to 
test  this  population  unless  USAMRD,  or  any  other  federal  agency,  may 
help  us  with  a  proper  connection  with  the  Mashad  University  or  any 
other  scientific  group  in  Iran. 

The  unique  history  of  the  Mashadi  community  may  help  to  explain  their 
high  rate  of  HTLV-I  infection.  In  1839,  the  Jewish  community  in  Mashad 
was  subjected  to  a  series  of  violent  attacks  and  forced  to  convert  to 
the  Islam,  though  the  majority  of  the  community  continued  to  practise 
Judaism  covertly  (62).  To  safeguard  the  community  secret  necessitated 
a  very  high  rate  of  intermarriage  among  community  members.  Members  of 
this  community  continued  to  marry  close  relatives  for  over  the  next 
150  years.  Markers  of  consanguinity  are  high  among  Mashadi  Jews  -  for 
example,  over  20%  have  a  deficiency  of  glucose-6-phosphate  dehydro¬ 
genase  (63).  The  chance  introduction  of  HTLV-I  infection  into  the 
community  could  have  resulted  in  rapid  transmission  of  the  virus  by 
sexual  means  and  by  breastfeeding. 

It  was  recently  shown  by  Krivine  (64)  that  there  is  an  retrovirus 
replication  in  the  first  weeks  of  life.  In  a  prospective  longitudinal 
study  of  50  infants,  born  to  HIV-seropositive  women,  blood  samples 
were  obtained  at  birth  at  4-9  weeks,  and  5-9  month  of  age  and  were 
tested  for  HIV  RNA  by  the  polymerase  chain  reaction  (PCR),  viral 
culture  and  p24  antigen  measurement.  16  were  diagnosed  as  HIV 
infected  by  the  age  of  4-9  weeks  by  PCR  and  culture,  while  only  10%  of 
the  newly  born  -  5  were  detected  as  HIV-positive  at  birth.  No  changes 
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in  HIV  infection  were  detected  on  both  ages  of  testing  for  HIV.  We 
started  a  similar  study  in  HTLV-I-seropostive  women,  assuming  that 
perinatal  HTLV-l  infection  could  also,  be  demonstrated  by  PCS  or 
culture  ,  after  the  first  two  months  of  life.  Such  a  work  may  also 
give  some  clues  about  the  ways  of  transmission  of  HTLV-I  and 
possibility  of  HTLV-I-like  HIV  during  the  first  weeks  of  life, 
unfortunately  on  writing  this  final  report  we  still  do  not  have  HTLV-I 
neonatal  data  from  Israel. 

An  estimated  5000-6000  Mashadis  now  live  in  Israel.  This  is  the  first 
Israeli  ethnic  group  identified  as  having  a  high  rate  of  HTLV-I 
infection.  Members  of  the  Mashadi  Jewish  community  also  migrated  to 
the  USA  and  parts  of  Europe.  We  estimate  that  similar  prevalence  of 
HTLV-I  infection  could  be  found  in  other  Jewish  Mashadi  communities. 
We  intend  to  continue  this  work  during  the  next  year,  and  formed 
already  initial  connection  with  the  Mashadi  community  in  Milano, 
Northern  Italy.  Unfortunately  we  cannot  do  any  work  at  present  with 
native  Iranian  residing  in  Mashad. 

In  addition,  it  is  estimated  that  Mashadi  and  Iranian  Jews  have  moved 
to  the  East,  to  the  regions  of  Uzbekistan,  Afganistan,  Kazahstan, 
Armenia  and  Pakistan  (supplement  map).  Initial  study  of  samples  of 
those  newly  coming  immigrants  from  Eastern  Soviet  republics  (parts  of 
former  USSR)  were  negative  but  the  data  is  still  to  small.  We  estimate 
that  at  least  20.000  immigrants  have  arrived  to  Israel  from  those 
areas.  There  was  also  a  settlement  of  Iranian  Jews  in  China,  in  the 
area  of  Kaifen.  But  at  present  we  have  no  possibility  to  explore  this 
community,  that  partly  assimilated  in  the  general  Chinese  population. 

In  this  study  we  use  several  methods  to  detect  HTLV-I  infection.  Our 
rate  of  anti-p40tax  seropositivity  in  carriers  was  somewhat  lower  than 
that  found  by  others  among  healthy  HTLV-l  carriers  (63-66),  indepen¬ 
dent  evidence  for  infection  using  PCR  was  obtained  only  in  1  out  of  4 
samples,  thus  detection  of  anti-p40tax  antibodies  did  not  appreciably 
add  to  the  estimate  of  the  rate  of  infection,  and  there  is  no  point  of 
its  further  use  in  our  study.  Our  findings  on  the  use  of  PCR  suggest 
that  in  a  high  risk  population  such  as  the  Mashadi  population  in  the 
old  people's  home  we  have  studied,  or  in  families  with  HTLV-l 
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carriers,  PCR  would  increase  the  number  of  detected  infected  indivi¬ 
duals  above  those  that  are  detected  by  serological  survey. 

The  results  in  general  population  survey,  in  quite  big  sample, 
suggests  that  there  is  no  point  to  continue  such  screening  in  high 
risk  populations  only.  The  usefulness  of  PCR  as  a  screening  assay  in 
approriate  setting  requires  further  study. 

The  limited  number  of  Ethiopian  Jews  studied  does  not  confirm 
previously  published  results  (67)  about  HTLV-l  infection  in  the 
Falashi  community  and  further  work  is  needed  in  this  group  too.  We 
have  not  summarized,  yet,  the  data  of  Mycosis  Fungoides  and 
Parapsoriasis  patients.  Further  work  is  also  needed  with  the  study 
of  Mashadi  isolates  and  their  sequence  as  compared  to  Japanese  and 
other  isolates.  The  successful  identification  of  HTLV-II  by  vitro  of 
limited  nucleic  acid  homology  and  antigenic  similarity  to  HTLV-I 
suggests  that  variants  and  new  retroviruses  can  be  identified.  We  have 
published  our  initial  result  in  a  paper  attached  to  this  report  (68). 
We  have  determined  the  sequence  of  two  regions  in  HTLV-I 
isolated  in  Israel  from  an  HAM  patient  belonging  to  this  community: 
the  LTR  region  and  the  env  gene. 

Several  studies  have  indicated  a  high  degree  of  homology  among  HTLV-I 
isolates  (>96%)  and  demonstrated  that  differences  between  variants  are 
primarily  associated  with  their  geographical  origin  (69-70).  We 
compared  HTLV-I  in  an  Iranian  immigrant  with  HAM  to  the  Japanese, 
African  and  Papua  New  Guinea  isolates.  A  high  level  of  homology  of 
about  98%  was  observed  to  the  Japanese  isolate,  while  the  African  and 
Papua  New  Guinea  isolates  were  more  divergent  with  sequence  homology 
of  95%  and  91%  in  the  LTR  respectively. 

We  have  summarized,  recently,  our  sequence  data  appearing  in  the 
appendix  of  this  report  (71-72). 

Comparison  of  HTLV-I  env  gene  to  the  Japanese  and  African  isolates 
showed  homology  at  the  nucleotide  level  of  about  98-99%^  From  these 
results  we  can  conclude  that  the  env  gene  is  more  conserved  than  the 
LTR  region. 
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With  the  exeptions  of  some  nucleotides  which  are  not  verified  yet, 
comparison  of  the  LTR  region  showed  the  highest  homology  between  the 
Iranian  and  Japanese  isolate.  As  for  the_env  gene,  the  Iranian  isolate 
was  most  similar  to  the  Japanese  isolates.  Therefore,  these  results 
suggest  that  the  Iranian  isolate  is  phylogeneticaliy  most  similar  to 
the  prototypic  Japanese/African  isolates,  and  divergent  from  the 
Melanesian  variants  of  HTLV-I . 

There  are  two  theories  about  HTLV-I  origin  and  the  way  it  was  spread 
to  the  world.  Gallo  suggests  that  it  originated  in  Africa  and  spread 
to  the  new  world  and  Japan,  while  Saskena  et  al.  suggest  that  HTLV-I 
originated  in  the  Indo-Malay  region  (56,67-68).  Based  on  the 
comparison  of  the  LTR  sequences,  our  results  support  the  theory  of 
HTLV-I  may  have  originated  in  Africa,  since  we  found  a  higher  degree 
of  homology  between  the  HE  sequence  and  the  Zairian  isolate,  than  with 
the  sequence  of  Papua  New  Guinea  isolate.  It  is  likely  that  HTLV-I 
may  have  reached  Iran  from  Africa  by  overland  trade  routes  traversing 
through  Mashad.  These  routes  may  have  extended  to  the  Far  East 
(Japan)  rather  than  the  more  commonly  held  notion  of  seaborne  exten¬ 
sion  to  Southern  Japan,  thus  linking  the  African/Iranian  and  Japanese 
isolates.  Comparative  sequence  analysis  once  again  confirms  the 
striking  homology  between  distant  HTLV-I  isolates  compared  to  HIV-I. 

Over  a  decade  following  initial  identification  of  the  role  of  the 
retrovirus  in  human  disease,  HTLV-I  remains  as  the  only  example  for 
human  retroviral  leukemogenesis.  Several  viruses  can  be  derived  from 
the  HTLV  model.  First,  leukemia  may  be  the  rare  consequence  of 
infection  with  a  relatively  common  virus.  Second,  a  long  latency 
period  may  be  involved  following  acquisition  of  infection,  and  the 
leukemogenic  process  may  involve  multiple  steps  beyond  initial 
infection.  Third,  the  mechanism  by  which  the  virus  may  predispose  to 
development  of  leukemia  may  be  different  from  that  seen  with  other 
retroviruses,  and  may  involve  transacting  viral  genes,  either  regula¬ 
tors  of  DNA  transcription  or  regulators  of  viral  mRNA  expression. 
Finally,  the  role  of  HTLV-l  as  an  etiologic  agent  in  both  HAM  and  ATLL 
suggests  that  viruses,  not  thought  to  have  oncogenic  p^perties,  may 
on  occasion  predispose  to  malignancy.  The  overall  lesson  from  the 
HTLV  experience  is  that  when  suitable  or  suggestive  epidemiologic 
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factors  are  found,  such  as  ethnic,  geographic  and/or  familial 
clustering  in  the  absence  of  a  known  inheritance  pattern,  a  search  for 
underlying  viruses  should  be  initiated.  The  search  would  involve 
removal  of  malignant  tissue,  when  possible,  for  culture  in  vitro  and  a 
search  using  available  molecular  and  serologic  probes. 
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CONCLUSIONS 

During  the  two  years  of  the  project,  summarized  in  this  final  report, 
we  have  studied  more  than  11.000  blood  samples  for  HTLV-I  serology  and 
molecular  detection  and  characterization  of  the  virus. 

We  have  been  successful  in  identifying  a  new  high  risk  population  for 
HTLV-I  in  the  Middle  East,  a  population  of  immigrant  Jews  from  Iran, 
from  the  region  of  Khurusan  (North  East  Iran  -  NEI )  and  mainly  from 
the  town  of  Mashad.  It  seems  that  HTLV-I  infection  is  prevalent  among 
this  special  community,  like  some  other  areas  of  the  world,  like 
southern  Japan  and  Pacific  Islands,  several  Caribbean  countries  and 
central  Africa.  The  prevalence  of  HTLV-I  infection  in  native  Iranians 
and  large  population  of  Iranians  and  Mashadies  residing  in  North 
America  and  Europe  has  not  been  studied  yet . 

Because  persons  infected  with  htlv-I  may  be  screeneo  medically  for 
HTLV-I  associated  diseases  and  because  changes  in  breast  feeding, 
sexual  behavior,  and  blood  donation  can  interrupt  the  transmission  of 
the  virus,  studies  of  this  kind  have  a  major  importance  in  preventive 
medicine. 

This  special  population,  with  first  description  and  virus  isolates  of 
Adult  T  cell  Leukemia  (ATTL)  and  HTLV-I  Associated  Myelopathy  (HAM) 
gives  a  special  and  new  insight  on  HTLV-I  epidemiology,  with  special 
interest  focusing  on  a  concentration  of  HTLV-I  positive  patients,  in 
a  very  senior  population  residing  in  a  geriatric  center. 

Various  serological  and  molecular  screening  methods,  including 
enzyme-linked  immunosorbent  assay  (ELISA)  for  anti-HTLV-I,  ELISA  for 
an  antibody  for  recombinant  HTLV-I  p40tax  protein,  and  molecular 
detection  of  infection  by  a  polymerase  chain  reaction  (PCR) 
amplification  of  HTLV-I  proviral  DNA,  from  peripheral  mononuclear 
cells  DNA,  were  used. 

By  HTLV-I  ELISA  the  overall  rate  of  infection  was  12.2%  among 
immigrants  from  Khurusan  (northeastern  Iran),  non  HTLV-I  carriers  were 
detected  in  a  general  survey  of  the  population  and  other  high  risk 
groups,  including  other  Iranian  and  Ethiopian  Jews,  as  well  as  some 
clinical  conditions  such  as  ATLL,  other  T-cell  malignancies  and 
haemodialysis  patients.  We  have  found  an  unexplained  clustering  of 
HTLV-I  infection  in  a  cohort  of  32  elderly  women  of  similar  geographic 
origin  (Mashad)  in  a  home  of  senior  citizens,  14  were  seropositive  in 
ELISA  and  19  of  28  were  positive  by  PCR.  These  findings  and  this 
newly  identified  high  risk  population  suggests  that,  in  addition  to 
ELISA,  other  screening  techniques  may  be  required  to  detect  all 
carriers  in  high  risk  populations. 

We  have  done  detailed  sequencing  work  on  an  HAM  Iranian  isolate  of 
HTLV-I  virus. 

In  this  study  we  determined  the  sequence  of  two  regions  in  HTLV-I 
isolated  in  Israel  from  an  HAM  patient  belonging  to  this  community: 
the  LTR  region  and  the  env  gene.  Several  studies  have  indicated  a  high 
degree  of  homology  among  HTLV-I  isolates  (>96%)  and  demonstrated  that 
differences  between  variants  are  primarily  associated  with  their 
geographical  origin.  We  compared  HTLV-I  in  an  Iranian  immigrant  with 
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HAM  to  the  Japanese,  African  and  Papua  New  Guinea  isolates.  A  high 
level  of  homology  of  about  98%  was  observed  to  the  Japanese  isolate, 
while  the  African  and  Papua  New  Guinea  isolates  were  more  divergent 
with  sequence  homology  of  95%  and  91%  in.the  LTR  respectively. 

Comparison  of  HTLV-I  env  gene  to  the  Japanese  and  African  isolates 
showed  homology  at  the  nucleotide  level  of  about  98-99%.  From  these 
results  we  can  conclude  that  the  env  gene  is  more  conserved  than  the 
LTR  region. 

With  the  exeptions  of  some  nucleotides  which  are  not  verified  yet, 
comparison  of  hte  LTR  region  showed  the  highest  homology  between  the 
Iranian  and  Japanese  isolate.  As  for  the  env  gene,  the  Iranian  isolate 
was  most  similar  ot  the  Japanese  isolates.  Therefore,  these  results 
suggest  that  the  Iranian  isolate  is  phylogenetically  most  similar  to 
the  prototypic  Japanese/African  isolates,  and  divergent  from  the 
Melanesian  variants  of  HTLV-I. 

There  are  two  theories  about  HTLV-I  origin  and  the  way  it  was  spread 
to  the  world.  Gallo  suggests  that  it  originated  in  Africa  and  spread 
to  the  new  world  and  Japan,  while  Saskena  et  al.  suggest  that  htlV-I 
originated  in  the  Indo-Malay  region.  Based  on  the  comparison  of  the 
LTR  sequences,  our  results  support  the  theory  of  HTLV-I  may  have 
originated  in  Africa,  since  we  found  a  higher  degree  of  homology 
between  the  HE  sequence  and  the  Zairian  isolate,  than  with  the 
sequence  of  Papua  new  Guinea  isolate.  It  is  likely  that  HTLV-I  may 
have  reached  Iran  from  Africa  by  overland  trade  routes  traversing 
through  Mashad.  These  routes  may  have  extended  to  the  Far  East 
(Japan)  rather  than  the  more  commonly  held  notion  of  seaborne  exten¬ 
sion  to  Southern  Japan,  thus  linking  the  African/Iranian  and  Japanese 
isolates.  Comparative  sequence  analysis  once  again  confirms  the 
striking  homology  between  distant  HTLV-I  isolates  compared  to  HIV-I. 

HTLV-I  has  been  recently  associated  with  some  new  additional  disease, 
like  HTLV-I  associated  arthropathy,  HTLV-I  polymyositis,  HTLV-I 
uneitis,  and  pediatric  HTLV-I  infectious  dermatitis.  Unfortunately,  we 
have  not  been  able  at  this  stage  to  detect  any  of  those,  and  our 
studies  in  IDDM  newly  diagnosed  patients,  non-Burkitt ' s  Lymphoma 
patients,  and  Psoriasis/Parapsoriasis  patients  were  all  negative. 
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HTLV>I  INDUCED  T-CELl  LYMPHOMA  IN  ISRAELI  PATIENTS  OF  IRANIAN  ORIGIN 
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Medical  Center  Tel -Aviv  University  Sackler  School  of  Medicine, 
Petah-Tikva  49100  ISRAEL. 

T  cell  lynphoffla-leukeoia  (ATL)  is  one  of  the  several  clinical 
entities  linked  to  human  T  cell  l>mpbotropic  virus  (RTLV-I).  Few 
geographic  endemic  concentrations  of  HTLV-I  infection  were  already 
described:  The  Ryukyu  Islands  in  Southern  Japan,  Central  Africa  and 
the  Caribbean  Islands.  This  is  the  first  description  of  endemic  HTLV 
focus  in  the  Middle  East.  The  prevalence  and  clinical  presentations 
of  ATL  in  Israel  were  studied.  We  have  diagnosed  four  Israeli  Jewish 
ATL  patients  end  one  HAM  (KTLV-I  -  Associated  Myelopathy)  in  a 
nationwide  survey  performed  in  1986-1990.  In  three  of  the  patients 
evidence  for  HTLV-I  Infection  was  obtained.  All  those  patients 
immigrated  to  Israel  from  the  same  region  in  Central  Iran.  The 
nationwide  survey  and  the  clinical  course  of  this  new  group  of 
patients  will  be  presented. 
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MOLECULAR  CHARACTERIZATION  OFlRANlAk  HTLV-l 
ISOLATES 

Y.  Kilim^,  LO.  Rosenblatt^,  D.  Mcylcs?,  D.  Stephen^,  H.  Lcc^,  X 
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Qiildren‘s  Medical  Center  of  Israel,  Peuch,  Tlqyii,  Israer,  UCLA  SdiwI 
of  Medidne,  Lc»  AngelevCA^EdiU)  Wol&on  Hospital,  Holon,  Isner, 
Abbott  Laboratories,  K.  (^C8|0,  IL\  USA 

We  recently  rmoited  a  hi^  rate  of  HILV'I  seropositivity  aroonc 
inunierants  to  Israel  from  Mashad  in  Northeastern  Iran  (lanoet  336:1533- 
1535, 1990).  W'e  have  n(»»‘  characieriaed  the  Iranian  HTLV4  Isolate  usin£ 
o  oombinotion  of  Southern  blottinc.  polymerare  chain  reaction  (PCR)  and 
sequencing.  DNA  from  10  HTLV-]  seropositive  Mashadi  carriers  was 
ismaied  from  peripheral  blood  mononuaeir  cells  and  amplified  PCR 
using  primers  to  tne  tax/rex  region.  All  10  sanojdes  were  found  to  be 
HTLV-I  iui  J  not  H7LV-II  using  discriminatory  rCR.  An  immortalieed  T- 
cell  line  was  derived  from  a  Mashadi  HlLV-1  carrier.  The  cell  line 
contained  integrated  HTLV-I  provirus.  Southern  blot^  and  restriction 
mapping  of  the  Iranian  isolate  demonstrated  marked  siimlari^  to 
pubmbed  Japanese  isolates  using  10  different  restriction  emymes. 
Aropfification  and  prelimina^  sequencing  of  a  900  to  segment  of  env 
from  two  Mashadi  isolates  disclosed  wprorimately  95%  nucleic  add 
sequence  homology  with  the  published  sequence  of  Japanese  isolates,  and 
>98%  homology  between  two  Mashadi  isolates.  These  data  indicate 
substantia]  conservation  of  sequence  between  Iranian  and  Japanese 
HILV-1  isolates.  Further  characieiization  of  franian  HTLV-I  isolates  Is 
underway.  (Supported  the  Rashi  Foundation,  Doron  Foundation, 

IC^,  and  a  grant  from  the  USAMRIX^). 
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SPIDEMIOLOGIC  AND  MOLECULAR  CHARACTERIZATION  OF  HTLV~I  INFl^KRi  IN 
ISRAEL 

YehixJa  L,  Danon,  Yael  Kilim  and  J.  Rosenblatt,  Kipper  Institute  of 
Child  Immunology,  Children's  Medical  Ctr.  of  Israel,  Sackler  School  of 
Medicine,  Tel-Aviv  Univ.  Kaplan  Str.  14-16,  Petah-Tikva  49100  Israel. 

Human  T-cell  leukemia  viruses  type  I  (HTLV-I)  and  type  II  (HTLV-II) 
are  the  two  human  retroviruses  directly  implicated  in  pathogenesis  of 
human  leukemia.  HTLV-I  has  been  linked  to  adult  T-cell  leukemia/ 
lymphoma  (ATLL),  and  HTLV-II  to  rare  cases  of  chronic  T-cell  leukemia. 
Epidemiologic  and  molecular  studies  of  both  viruses  have  identified 
several  themes  underlying  the  leukemogenic  process.  Leukemia  is  a  rare 
consequence  of  infection,  and  both  viral  infection  and  secondary 
transforming  events  appear  to  be  Involved.  Due  to  the  absence  of  a 
viral ly  encoded  oncogene,  or  preferred  viral  integration  sites,  novel 
mechanisms  of  leukemogenesis  must  be  invoked.  We  recently  reported  a 
high  rate  of  HTLV-I  seropositivity  among  immigrants  to  Israel  from 
Mashad  in  Northeastern  Iran  (Lancet  336:1533-1535,1990).  We  have  now 
characterized  the  Iranian  HTLV-I  isolate  using  a  combination  of 
Southern  blotting,  polymerase  chain  reaction  (PCR)  and  sequencing.  DNA 
from  10  HTLV-I  seropositive  Mashadi  carriers  was  isolated  from 
peripheral  blood  mononuclear  cells  and  amplified  by  PCR  using  primers 
to  the  tax-rex  region.  All  10  samples  were  found  to  be  HTLV-I  and  not 
HTLV-II  using  discriminatory  PCR.  An  immortalized  T-cell  line  was 
derived  from  a  Mashadi  HTLV-I  carrier.  The  cell  line  contained 
integrated  HTLV-I  provirus.  Southern  blotting  and  restriction  mapping 
of  the  Iranian  isolate  demonstrated  marked  similarity  to  published 
Japanese  isolates  using  '0  differrent  restriction  enzymes.  Amplifica¬ 
tion  and  preliminary  sequencing  of  a  900  bp  segment  of  env  from  two 
Mashadi  isolates  disclosed  approximately  95%  nucleic  acid  sequence 
homology  with  the  published  sequence  of  Japanese  isolates,  and  >98% 
homology  between  two  Mashadi  isolates.  These  data  indicate  substantial 
conservation  of  sequence  between  Iranian  and  Japanese  HTLV-I  isolates. 
Further  characterization  of  Iranian  HTLV-I  isolates  is  underway.  A 
potential  role  for  the  HTLV-I/II  transregulatory  proteins  Tax  and  Rex 
in  leukemogenesis  is  discussed.  Insights  derived  from  the  study  of 
HTLV-I/II  can  be  applied  to  the  search  for  other  oncogenic  viruses. 

(Supported  by  the  Rashi  Foundation,  Doron  Foundation,  ICRF,  and  a 
grant  from  the  USamrdC). 


EPIDEXIOLOGIC  AND  MOLECULAR  CHARACTERIZATION  OF 
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Human  T-cell  leukemia  viruses  type  I- (HTLV-I)  and  type  II 
(HTLV-II)  are  the  two  human  retroviruses  directly  impli¬ 
cated  in  pathogenesis  of  human  leukemia.  HTLV-I  has  been 
linked  to  adult  T-cell  leukemia/lymphoma  (ATLL) ,  and 
HTLV-II  to  rare  cases  of  chronic  T-cell  leukemia.  Epide¬ 
miologic  and  molecular  studies  of  both  viruses  have 
identified  several  themes  underlying  the  leukemogenlc 
process.  Leukemia  is  a  rare  consequence  of  Infection,  and 
both  viral  infection  and  secondary  transforming  events 
appear  to  be  Involved.  Due  to  the  absence  of  a  vlrally 
encoded  oncogene,  or  preferred  viral  Integration  sites, 
novel  mechanisms  of  leukemogenesis  must  be  Invoked.  We 
recently  reported  a  high  rate  of  HTLV-1  seroposltlvlty 
among  immigrants  to  Israel  from  Hashad  In.  Northeastern 
Iran  (Lancet  336:1533-1535,1990).  We  have  now  characte¬ 
rized  the  Iranian  HTLV-I  isolate  using  a  combination  of 
Southern  blotting,  polymerase  chain  reaction  (PCR)  and 
sequencing.  DNA  from  10  HTLV-I  seropositive  Mashadl 
carriers  was  isolated  from  peripheral  blood  mononuclear 
cells  and  amplified  by  PCR  using  primers  to  the  tax-rex 
region.  All  10  samples  were  found  to  be  HTLV-I  and  not 
HTLV-II  using  discriminatory  PCR.  An  immortalized  T-cell 
line  was  derived  from  a  Mashadl  HTLV-I  carrier.  The  cell 
line  contained  Integrated  HTLV-I  provirus.  Southern 
blotting  and  restriction  mailing  of  the  Iranian  isolate 
demonstrated  marked  similarity  to  published  Japanese 
Isolates  using  10  different  restriction  enzymes.  Ampli¬ 
fication  and  preliminary  sequencing  of  a  900  bp  segment  of 
env  from  two  Mashadl  isolates  disclosed  approximately  95X 
nucleic  acid  sequence  homology  with  the  published  sequence 
of  Japanese  isolates,  and  >98X  homology  between  two 
Mashadl  Isolates.  These  data  indicate  substantial  conser¬ 
vation  of  sequence  between  Iranian  and  Japanese  HTLV-I 
Isolates.  Further  characterization  of  Iranian  HTLV-I 
isolates  Is  underway.  A  potential  role  for  the  HTLV-I/II 
transregulatory  proteins  Tax  and  Rex  in  leukemogenesis  is 
dlscxissed.  Insli^ts  derived  from  the  study  of  HTLV-I/II 
can  be  applied  to  the  search  for  other  oncogenic  viruses. 


(Supported  by  the  Hashl  Foundation.  Doron  Foundation, 
ICRF,  and  a  grant  from  the  USAMRDC) . 
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_ OF  HTLV-l  INFECTION  IN  ISRAEL 

Yehuda  L.  Danon,  Tael  Kllla  and  Joseph  Rosenblatt, 
Kipper  Inst,  of  Child  Inaunology,  Children's  Hed.  Ctr. 
of  Israel.  Sadder  School  of  Med.,  Tel-Avlv  Unlv.  Israel 

HTLV-I  has  been  linked  to  adult  T-cell  leukenla/lymphooa 
(ATLL) ,  and  HTLV-II  to  rare  cases  of  chronic  T-cell  leu¬ 
kemia.  We  recently  reported  a  high  rate  of  HTLV-I  sero- 
positivlty  among  immigrants  to  Israel  from  Hashad  In 
Northeastern  Iren.  Ke  have  now  characterized  the  Iranian 
HTLV-I  isolate  using  a  combination  of  Southern  blotting, 
polymerase  chain  reaction  (PCR)  end  sequencing.  DNA  from 
10  HTLV-I  seropositive  Hashadi  carriers  was  isolated 
from  peripheral  blood  mononuclear  cells  and  amplified  by 
PCR  using  primers  to  the  tax-rex  region.  All  10  samples 
were  foimd  to  be  HTLV-l  and  not  HTLV-II  using  discrimi¬ 
natory  PCR.  The  cell  line  contained  integrated  HTLV-I 
provirus.  Southern  blotting  and  restriction  mapping  of 
the  Iranian  isolate  demonstrated  marked  similarity  to 
published  Japanese  isolates  using  10  different  restric¬ 
tion  enzymes.  Amplification  and  preliminary  sequencing 
of  a  900  bp  segment  of  env  from  two  Hashadi  Isolates 
disclosed  approximately  95%  nucleic  acid  sequence  hMio- 
logy  with  tiie  published  sequence  of  Japanese  isolates, 
and  >98%  homology  between  two  Hashadi  isolates.  These 
data  Indicate  substantial  conservati<m  of  sequence  be¬ 
tween  Iranian  and  Japanese  HTLV-I  isolates.  Insists 
derived  from  the  study  of  HTLV-  I/II  can  be  applied  toj 
the  search  for  other  retroviruses  and  oncogenic  viruses. 
(Supported  by  the  DSAHRDC  and  Doron  Foundation) 
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Molecular  cdiaracterizatioa  of  BTLV-I  infection  in  Israel 
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HTLV-I  has  been  linked  to  adult  T-cell  leukemia/lynphona  (ATLL),  and  HTLV-II 
to  rare  cases  of  chronic  T-cell  leukemia.  Me  recently  reported  a  high  rate  of 
HTLV-I  seropositivity  among  immigrants  to  Israel  from  Northeastern  Iran.  Me 
have  now  characterized  the  Iranian  HTLV-l  isolate  using  a  combination  of  Sou¬ 
thern  blotting,  polymerase  chain  reaction  (PCRi  and  sequencing.  DNA  from  10 
HTLV-I  seropositive  Mashadi  carriers  was  isolated  from  peripheral  blood  mono¬ 
nuclear  cells  and  amplified  by  PCR  using  primers  to  the  tax-rex  region.  All  10 
samples  were  found  to  be  HTLV-I  and  not  HTLV-II  using  discriminatory  PCR.  The 
cell  line  contained  integrated  HTLV-I  provirus.  Southern  blotting  and  restric¬ 
tion  mailing  of  the  Iranian  isolate  demonstrated  marked  similarity  to  publi¬ 
shed  Japanese  isolates  using  10  different  restriction  enzymes.  Amplification 
and  preliminary  sequencing  of  a  900  bp  augment  of  env  from  two  Mashadi  isola¬ 
tes  disclosed  aip^roximately  95%  nucleic  acid  sequence  homology  with  the  pu¬ 
blished  sequence  of  Japanese  isolates,  and  >98%  homology  between  two  Mashadi 
isolates.  These  data  indicate  substantial  conservation  of  sequence  between 
Iranian  and  Japanese  HTLV-l  isolates.  Insights  derived  from  the  study  of  HTLV- 
l/ll  can  be  applied  to  the  search  for  other  retroviruses  and  oncogenic 
viruses.' 
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HTLV-I  has  been  linXed  to  adult  T-cell  leuKenia/lymphona  (ATLL), 
and  HTLV-II  to  rare  cases  of  chronic  T-cell  leukemia.  We  recently 
reported  a  high  rate  of  HTLV-I  seropositivity  among  immigrants  to 
Israel  from  Mashad  in  Northeastern  Iran.  We  have  now  characterized 
the  Iranian  HTLV-I  Isolate  using  a  combination  of  Southern  blot¬ 
ting,  polymerase  chain  reaction  (PCR)  and  sequencing.  DMA  from  10 
HTLV-I  seropositive  Mashadi  carriers  was  isolated  frcm  periidieral 
blood  mononuclear  cells  and  amplified  by  FCR  using  primers  to  the 
tax-rex  region.  All  10  samples  were  found  to  be  HTLV-I  and  not 
HTLV-II  using  discriminatory  PCR.  The  cell  line  contained  integra¬ 
ted  HTLV-I  provirus.  Southern  blotting  and  restriction  napping  of 
the  Iranian  isolate  demonstrated  narked  similarity  to  published 
Japanese  isolates  using  10  different  restriction  enzymes.  Amplifi¬ 
cation  and  preliminary  sequencing  of  a  900  bp  segment  of  env  from 
two  Mashadi  Isolates  disclosed  approximately  95%  nucleic  acid  se¬ 
quence  homology  with  the  published  sequence  of  Japanese  isolates, 
and  >98%  homology  betweoi  two  Mashadi  isolates.  These  data  indi¬ 
cate  substantial  conservation  of  sequence  between  Iranian  and 
Japanese  HTLV-I  Isolates.  Insights  derived  from  the  study  of 
HTLV-I/II  can  be  applied  to  the  search  for  other  retroviruses  and 
oncogenic  viruses. 

(S«4)ported  by  the  Rashi  Foundation,  Doron  Foundation,  ICRF,  and  a 
grant  from  the  OSAMROC}.  , 


EPIDEMIOLOGIC  AND  MOLECULAR  CHARACTERIZATION  OF 
HTLV-I  INFECTION  IN  ISRAEL 

Ydiuda  L.  Danon,  Yad  KOim  and  Josrah  Rosenblatt,  Kipper 
Institute  of  ChOd  Inununology,  ChQdren's  Medical  Center  of 
Israd,  Sadder  School  of  Medicine,  Td-Aviv  University  Israd 

HTLV-I  has  been  linked  to  adult  T-cdl  leukemia/lyuipiunna  (ATLL), 
and  HILV-H  to  rare  cases  of  chronic  T-o^  leukemia.  We 
recently  reported  a  high  rate  of  HTLV-I  sero-positivity  among 
immigrants  to  Israd  from  Mashad  in  Northeastern  Iran.  We  have 
now  characterized  the  Iranian  HTLV-I  isolate  using  a  combination 
of  Southern  slotting,  polymoase  chain  reaction  (PCR)  and 
sequencing.  DNA  from  10  HTLV-I  seropositive  Mashadi  carriers  was 
isolated  from  peripheral  blood  mononudear  and  amplified 

by  PCR  using  primers  to  die  tax-rex  region.  All  10  samples  were 
found  to  be  HTLV-I  and  not  HTLV-II  using  discriminatoiyr  FCR.  The 
cdl  line  contained  int^rated  HTLV-I  provinis.  Southern 
blotting  and  restriction  mapping  of  the  Iranian  isolate 
demonstrated  marked  siniOarity  to  published  Japanese  isolates 
using  10  difFercnt  restriction  entymes.  AmplARcation  and 
prdiminaiy  sequencing  of  a  900  bp  s^;ment  of  env  from  two 
Mashadi  isolates  disdosed  approximatdy  95%  nuddc  add 
sequence  hmnolc^  with  the  published  sequence  of  Japanese 
isolates,  and  >98%  homology  between  two  Mashad  isolates.  These 
data  indicate  substantial  conservation  of  sequence  between 
Iranian  and  Japanese  HTLV-I  isolates.  Insights  derived  from  the 
study  of  HILV-  I/II  can  be  applied  to  the  search  for  other 
retroviruses  and  cmcogaiic  viruses. 

(Supported  by  the  USAMRDC  and  Doron  Foundation) 
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Human  T-cell  Leukemia  Vir\is-I  has  been  linked  to  adult  T  cell 
leukemia/lymphoma  (ATLL)  and  HTLV-II  to  some  cases  of  chronic  T  cell 
leukemia.  We  have  recently  reported  a  high  rate  of  HTLV-i  sero¬ 
positive  among  immigrants  to  Israel  from  northeastern  Iran,  and 
especially  the  town  of  Mashad. 

To  determine  the  frequency  of  antibodies  to  HTLV-1  virus  in  Insulin- 
Dependent  Diabetes  Mellitus  (IDDM)  patients,  sera  from  56  newly  onset 
IDDM  patients  -were  tested  by  an  enzyme  immunoassay.  According  to  our 
method  the  reactivity  of  antibodies  detected  by  enzyme  immunoassay 
against  HTLV-I  encoded  antigens  was  determined  by  an  assay  which 
employs  recombinant  HTLV-I  antigens.  No  antibodies  to  HTLV-I  were 
detected  in  all  56  patients  studied.  Proliferative  respemse  to  various 
species  of  insulin  was  performed  in  26  of  those  patients,  23  out  of  26 
showed  a  positive  response.  Sera  from  56  newly  onset  IDDM  patients 
were  screened  for  ICA.  ICA  were  detected  in  32  (57.11)  of  the  56 
patients. 

It  seems  that  HTLV-I  is  playing  no  role  in  IDDM. 
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EPIDEMIOLOGIC  AND  MOLECULAR  CHARACTERIZATION 
_  OF  NEW  HTLV-I  INFECTION  FOCUS  IN  THE  MIDDLE  EAST 

Yehuda  L.  Danon.  Yad  Kilim  and  Joseph  Rosenblatt,  Kipper  Institute  of  ChOd 
Immunology,  Childroi's  Medical  Center  of  Israd,  Sackler  School  of  Medidne, 
Td-Aviv  University  Israd 

HTLV-I  has  been  linked  to  adult  T-ceU  leukemia/lymphoma  (ATLL),  and  HTLV-II  to 
rare  cases  of  chronic  T-cdl  leukemia.  We  recently  rq:orted  a  high  rate  of 
HTLV-I  sero-positivity  among  immigrants  to  Israd  from  Mashad  in  Northeastern 
Iran  after  a  national  serologic  survey  of  blood  donors.  We  have  now  characteri¬ 
zed  the  Iranian  HTLV-I  Isolate  using  a  combination  of  Southern  blotting,  p<rfy- 
merase  chain  reaction  (PCR)  and  sequencing.  DNA  from  17  HTLV-I  seropoadve 
Mashadi  carriers  was  isolated  from  peripheral  blood  mononudear  cdls  and 
amplified  by  PCR  usihg  primers  to  the  tax-rex  r^on.  All  17  samples  were  found 
to  be  HTLV-I  and  not  HTLV-II  using  discriminatory  PCR.  The  cell  line  contained 
integrated  HTLV-I  provirus.  Southern  blotting  and  restriction  mapping  of  the 
Iranian  isolate  demonstrated  marked  dmilarity  to  published  Japanese  isolates 
using  10  different  restriction  enzymes.  Ampliricadon  and  preliminary  sequendng 
'of  a  900  bp  segment  of  env  from  two  Mashadi  isolates  disdosed  approximatdy  95% 
Inucleic  acid  sequence  homology  with  the  published  sequence  of  Japanese  isolates, 
and  >98%  homology  between  two  Mashadi  isolates.  These  data  indicate  substandal 
conservation  of  sequence  between  Iranian,  African  (Zair)  and  Japanese  HTLV-I 
isolates.  Insights  derived  from  the  study  of  HTLV-  I/II  can  be  applied  to  the 
search  for  other  retroviruses  and  oncogenic  viruses. 
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INTRODUCTION 

The  past  decade  has  seen  myriad  advances  in  detection 
and  characterization  of  human  retroviruses.  It  began 
with  initial  description  of  human  T-celi  leukemia  virus 
type  I  (HTLV-I)  by  Poiesz  and  Gallo  in  the  US  and 
Yoshida  in  Japan,  which  pointed  to  the  involvement  of 
the  human  retrovirus,  HTLV-I,  in  an  unusual  form  of 
T-cell  malignancy,  adult  T-cell  leukemia/lymphoma 
(ATLL)  (1,2).  The  identification  of  HTLV-I  intensified 
the  search  for  related  viruses,  and  soon  thereafter, 
human  T-ccU  leukemia  virus  type  II  (HTLV-II)  was 
described  by  Kalynaraman  and  Gallo  in  a  cell  line 
derived  from  a  patient  with  a  chronic  T-cell  leukemia 
with  features  of  hairy-cell  leukemia  (3).  The  rapid 
identification  of  HTLV-II  on  the  heels  of  HTLV-I  led 
to  speculation  that  a  host  of  human  oncogenic  retro¬ 
viruses  would  soon  be  identified.  The  subsequent 
discovery  of  human  immunodefiency  virus  types  1 
(HIV- 1)  and  2  (HIV-2)  and  (heir  implication  in 
acquired  immunodeficiency  syndrome  (AIDS)  accele¬ 
rated  the  pace  and  intensity  of  the  search  for  oncogenic 
viruses.  It  was  soon  recognized  that  ieukemic  cells  in 
malignancies  associated  with  HTLV-I  and  -II  contained 
clonally  integrated  provirus;  in  effect,  a  signature  for 
direct  viral  involvement  in  the  oncogenic  process.  In 
contrast,  neoplasms  frequently  seen  in  the  setting  of 
HIV-l  infection  (e.g.  Kaposi’s  sarcoma  and/or  high- 
grade  B-cell  lymphomas)  did  not  appear  arise  as  a 
direct  consequence  of  viral  transformation  of  HIV-1- 
infected  cells.  At  the  end  of  the  decade,  only  HTLV-I 
and  -II  remain  clearly  implicated  as  directly  leuke- 
mogenic  human  retroviruses.  Therefore,  we  believe 
that  insights  gleaned  from  investigation  of  these  viruses 
can  and  should  be  applied  to  the  search  for  other 
oncogenic  retroviruses. 

EPIDEMIOLOGICAL  LESSONS 

The  epidemiological  link  between  HTLV-I  and  ATLL 
resulted  from  two  complementary  events.  The  first,  an 
appreciation  by  Uchiyama  and  Takaisuki  that  ATLL 
represented  a  unique  clinical  entity  (4)  allowed  geo¬ 
graphic  localization  of  the  disease  to  southern  islands 
of  Japan:  Kyushu,  Shikoku,  and  the  Ryuku  chain  of 
islands.  Development  of  serological  assays  for  HTLV-I 
led  to  correlation  of  HTLV-I  infection  to  the  presence 
of  malignancy,  as  well  as  a  determination  of  modes  of 
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transmission  (for  review  see  5).  Epidemiological  stu¬ 
dies  have  suggested  that  exposure  shortly  after  birth  is 
a  major  risk  factor  for  suteequent  development  of 
ATLL  (5,6).  In  addition,  these  studies  have  demon¬ 
strated  that  twenty  or  more  latent  years  may  elapse 
between  acquisition  of  infection  and  development  of 
malignancy  (5,6).  Furthermore,  only  a  minority 
(<  5% )  of  HTXV-I  carriers  actually  develop  ATLL  (7), 
and  ATLL  as  a  consequence  of  transfusion-acquired 
HTLV-I  is  virtually  unknown. 

Hence,  several  general  observations  emerged  from 
scrutiny  of  HTLV-1  epidemiology:  (a)  leukemia  may 
be  an  infrequent  consequence  of  exposure  to  a  fairly 
wide-spread  virus;  (b)  leukemogenesis  may  depend  on 
the  timing  and/or  length  of  exposure,  so  that  indi¬ 
viduals  infected  in  childhood  may  be  at  higher  risk  than 
those  infected  later  in  life;  and  (c)  the  long  latency 
period  suggests  a  multiple  step  process  may  be  involved 
in  leukemogenesis;  while  viral  infection  may  be  a 
prerequisite,  it  alone  may  be  insufficient  to  produce  the 
ieukemic  phenotype.  These  general  epidemiologic 
features  of  ATLL  suggest  that  a  systematic  re-evalu¬ 
ation  of  appropriate  candidate  malignancies  and  viruses 
may  reveal  other  oncogenic  viruses.  Fairly  prevalent  or 
even  ubiquitous  viruses  could  conceivably  manifest 
oncogenic  potential  in  a  sporadic  fashion,  and  factors 
such  as  timing  and  length  of  exposure  may  be  critical. 

Careful  cataloguing  and  description  of  clinical  syn¬ 
dromes  is  essential  to  derive  epidemiologic  clues  that 
may  lead  to  virus  identification.  The  recognition  that 
non-Hcdgkin’s  lymphomas  could  be  divided  into  T- 
and  D-cell  subtypes  and  subsequent  differentiation  of 
ATLL  from  mycosis  fungoides  is  a  case  in  point.  While 
ATLL  was  undoubtedly  a  frequent  reason  for  in-pati¬ 
ent  hospitalizations  in  Japan  pnor  to  1977,  it  was 
thought  to  be  a  variant  of  peripheral  cutaneous  T-cell 
lymphoma,  and  its  characteristic  features  such  as 
hypercalcemia  and  enhanced  expression  of  interleukin 
2  (IL-2)  receptor  alpha  (IL-2Ra-)  chain  (Tac  antigen) 
on  the  cell  surface  were  initially  overlooked.  Recogni¬ 
tion  of  the  subtler  clinical  aspects  of  the  syndrome 
allowed  for  subsequent  epidemiologic  observations  (4). 

In  contrast  to  HTLV-I,  it  is  premature  to  reach 
conclusions  regarding  pathogenesis  by  HTLV-II.  Al¬ 
though  originally  isolated  from  the  Mo  T-ccll  line,  a 
transformed  T-cell  line  derived  from  the  spleen  of  a 
patient  with  hairy-cell  leukemia,  the  nature  of  the 
malignancy  in  vivo  in  the  patient  was  not  adequately 
addressed  (8).  We  know  that  HTLV-I  and  -II  can 
transform  T-cell  lines  in  vitro,  and  that  the  Mo  T-ccll 
line  may  have  simply  represented  an  outgrowth  of 
HTLV-transfonned  cells  in  vitro.  A  second  patient 
with  HTLV-II  and  Wry-ccIl  leukemia  was  found  by 
our  laboratory  to  have  a  biclonal  lymphoprolifcrativc 
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disorder  in  which  a  B-cell  hairy-cell  leukemia  and  a 
co-existant  malignant  CD8-^  T-cell  clone  were  ob¬ 
served  (9,10).  Oligoclonal  integration  of  HTLV-II 
provirus  into  the  CD8+  T-cells  provided  strong  evi¬ 
dence  for  origin  of  malignancy  in  a  virally  infected  cell. 
However,  as  additional  cases  of  HTLV-II-induced 
malignancy  have  not  been  reported,  there  is  consider¬ 
able  doubt  as  to  whether  we  have  as  yet  characterized 
the  prototvpic  disease  associated  with  HTLV-II. 

An  additional  surprise  that  has  emerged  from  epide¬ 
miological  studies  of  HTLV  has  been  the  fact  that 
screening  procedures  for  HTTV-l  identify  a  consider¬ 
able  number  of  crossreactive  HTLV-II  carriers.  This 
raises  the  possibility  that  in  the  process  of  assaying  for 
newly  identified  viruses,  we  may  inadvertantly  be 
assaying  for  a  variety  of  crossreactive  members  of  the 
same  viral  family.  Specifically,  intravenous  drug 
abusers  (IVDA)  found  to  be  seropositive  for  HTLV-1 
have  been  reported  in  several  studies  to  have  a  higher 
incidence  of  HTLV-II  infection  and  >  50%  of  seropo¬ 
sitive  random  blood  donors  screened  by  HTLV-I 
ELISA  were  actually  found  by  DNA  amplification 
techniques  to  harbour  HTLV-II  (11-13).  In  the  future, 
screening  for  newly  identified  viruses  should  be  per¬ 
formed  using  both  DNA  amplification  and  serological 
techniques  to  avoid  the  initial  confusion  in  delineating 
the  epidemiology  of  HTLV-I  and  -II. 

The  HTLV-I  model  of  malignancy  as  a  rare  conse¬ 
quence  of  infection  with  a  prevalent  virus  suggests  that 
careful  molecular  re-examination  of  the  role  of  already 
recognized  viruses  in  suspect  malignancies  is  in  order. 
In  the  case  of  HTLV-I.  over  a  million  infected 
individuals  in  Japan  give  rise  to  only  400-500  cases  of 
ATLL  per  year.  Hodgkin's  disease  (HD)  may  provide 
another  case  in  point.  The  bimodal  age  distribution, 
prevalence,  anecdotal  descriptions  of  geographical 
clustering,  and  ‘outbreaks'  of  HD  suggest  that  an 
infectious  agent  may  underlie  pathogenesis  (14-21). 
The  increasingly  frequent  reports  of  Epstein-Barr  virus 
(EBV)  genome  detection  in  some  cases  of  HD  suggest 
that  EBV  can  be  important  in  pathogenesis  of  a  subset 
of  HD  patients  (14-21).  As  another  example,  recogni¬ 
tion  that  four  of  the  last  five  cases  of  ATLL-like  T-cell 
lymphoma  in  Israel  occurred  in  Iranian  immigrants 
from  the  northeastern  city  of  Mashad.  allowed  identi¬ 
fication  of  a  new  focus  of  HTLV-I  infection  (22,23). 
Recognition  of  geographic,  familial  and/or  ethnic 
clustering  of  particular  malignant  disorders  may  yield 
important  clues  to  viral  etiologv.  It  is  important  to 
note,  however,  that  such  time/space  clustering  may 
frequently  relate  to  non-infectious  risk  factors  rather 
than  a  virus.  Some  investigators  have  speculated  on  the 
likelihood  of  viral  involvement  in  childhood  acute 
lymphoblastic  leukemia  (ALL);  however,  the  evidence 
is  only  mildly  suggestive  at  best.  Some  studies  suggest 
an  association  with  geographic  areas  of  high  socioeco¬ 
nomic  status,  while  others  do  not  (24-29).  Additional 
studies  suggest  a  mild  degree  of  clustering,  particularly 
in  children  less  than  six  years  of  age.  although  this 
remains  controversial  (29-31).  Thus,  little  evidence 
points  to  an  infectious  cause  or  an  underlying  common 
leukemia  virus  in  ALL.  If  a  virus  were  involved. 


analogy  to  ATLL  would  suggest  that  it  might  initially 
cause  an  insignificant  acute  infection  that  establishes 
latency  and  eventually  leads  to  leukemia  through 
secondary  events.  Given  the  lack  of  overt  clustering, 
seroepidemiological  studies  are  unlikely  to  settle  the 
issue,  and  frank  demonstration  of  molecular  involve¬ 
ment  of  an  infectious  agent  will  likely  be  necessary. 

New  Molecular  Mechanisrrjs  of  Pathogenesis 

The  explosive  growth  in  the  study  of  oncogenes  over 
the  past  decade  came  aboi.t  as  a  result  of  recognition 
that  in  a  .limal  malignancies  brought  about  by  rctrovirail 
infection,  the  transduction  of  a  cellular  proto-oncogene 
and  its  inappropriate  expression  under  control  of  the 
\iral  promoter  was  frequently  observed  in  retrovirally 
induced  tumors.  A  second  type  of  molecular  lesion 
frequently  observed  was  integration  of  a  retrovirus 
adjacent  to  a  cellular  oncogene  and  loss  of  normal 
patterns  of  protc  oncogene  expression.  These  observa¬ 
tions  led  to  speculation  that  similar  mechanisms  may 
be  operative  in  human  malignancy.  However.  HTLV-I 
afforded  a  unique  surprise,  in  that  the  viral  sequences 
did  not  contain  any  transduced  cellular  sequences,  and 
that  integration  sites  appeared  to  be  random.  While 
clonal  integration  was  observed  by  Yoshida  and  col¬ 
leagues,  the  sites  of  integration  often  occurred  on 
different  chromosomes,  and  no  specific  integration 
patterns  could  be  observed  (2.32).  "hiese  observations 
led  to  a  search  for  new  mechanisms  of  oncogenesis. 

The  demonstration  by  Seiki  and  colleagues  of  the 
unique  coding  regions  located  in  the  3'  end  of  the 
genome  provided  a  first  clue  as  to  potential  mechan¬ 
isms  (33).  The  3'  ends  of  the  genome  of  HTLV-I,  -II 
and  the  leukemogenic  bovine  leukemia  virus  (BLV)  all 
contain  coding  sequences  for  at  least  two  overlapping 
genes  (34-37).  These  genes,  known  as  tax  and  rex,  are 
now  known  to  encode  a  transcriptional  and  post-trans- 
cnptional  regulator  of  viral  expression.  The  initial 
discovery  of  the  tax  gene  was  surprising,  in  that  such 
franr-acting  transcriptional  regulators  had  only  been 
previously  identified  in  DNA  viruses  such  as  herpes 
simplex  virus,  varicella-zoster  virus,  and  adenovirus. 
The  HTLV-I  tax  gene  encodes  a  40-kilodaiton  (kDa) 
protein,  and  the  HTLV-II  tax  gene  encodes  a  37-kDa 
protein  (34-37).  These  nuclear  phosphoproteins  are 
highly  homologous,  and  have  similar  effects  on  tran¬ 
scription.  Tax  expression  is  necessary  for  transcrip¬ 
tional  activation  of  virus  replication  and  efficient  RNA 
production  from  the  viral  long  terminal  repeat  (LTR); 
however,  an  additional  property  noted  early  was  the 
ability  of  Tax  to  trans-activate  other  viral  and  cellular 
promoters,  including  those  involved  in  regulation  of 
T-cell  growth.  Examples  of  such  promoters  include 
those  for  lL-2,  IL-2Ra'.  and  the  lymphokine,  granulo¬ 
cyte-macrophage  colony-stimulating  factor  (GM-CSF) 
(38-41).  In  the  case  of  HTLV-I  and  -II.  Tax  appears 
to  interact  with  three  21 -base  pair  (bp)  repeats  located 
in  the  U3  portion  of  the  viral  L'lH.  Within  the 
sequence  of  the  21 -bp*  repeats  are  core  sequences 
known  to  bind  cellular  transcription  factors  (42.43).  A 
variety  of  these  proteins  have  now  been  identified  and 
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partially  characterized. 

In  contrast  to  the  HTLV  promoters.  Tax  activation 
of  the  IL'ZRcr  gene  involves  induced  nuclear  express¬ 
ion  of  a  cellular  DNA  binding  protein,  which  interacts 
with  an  NF-jcB-like  enhancer  (44).  NF-JcB  is  a  DNA- 
binding  factor  first  shown  to  interact  with  the  enhancer 
of  the  K  light  chain  immunoglobulin  gene  (45).'*Tax 
interaction  with  NF-xB  is  thought  to  account  for 
inducibility  of  some  other  cellular  and  viral  promoters 
such  as  the  HIV-l  promoter.  The  lack  of  an  NF-xB-like 
binding  site  in  the  HTLV-I/-II  promoter  and  deletion 
of  NF-xfl-like  binding  sites  from  the  GM-CSF  prom¬ 
oter  with  retention  of  response  to  Tax  indicate  that  Tax 
may  act  via  different  pathways  in  different  cellular  and 
promoter  contexts  (41). 

To  date,  only  limited  evidence  directly  implicates 
Tax  in  T-cell  transformation.  Introduction  of  Tax 
coding  sequences  under  the  control  of  a  herpes  saimiri 
vector  has  resulted  in  continuously  proliferating  T-cell 
lines  in  vitro,  although  the  transformed  cell  lines 
appear  to  retain  dependence  on  IL-2  for  continued 
growth  (46).  Exp.  'ssion  of  HTLV-I  Tax  under  the 
control  of  the  H^V-I  LTR  in  transgenic  mice  does 
not  lead  to  Tax  expression  in  T-cells,  and  T-cell 
malignancy  is  not  observed  (47).  Some  mice  developed 
mesenchymal  tumors  reminiscent  of  neurofibromato¬ 
sis,  as  well  as  muscular  atrophy.  Recent  HTLV-I  Tax 
transgenics  under  control  of  the  T-cell-specific  Thy-1 
promoter  also  did  not  result  in  T-cell  malignancy  (48). 
Nevertheless,  the  promiscuous  interaction  of  Tax  with 
a  variety  of  viral  and  cellular  promoters  suggests  that 
it  may  play  a  pivotal  role  not  only  in  the  HTLV-I 
life-cycle,  but  also  in  definition  of  the  malignant 
phenotype.  Tax  can  rraru-activate  the  IL-ZRa  gene, 
which  offered  an  explanation  for  the  high  degree  of  Tac 
(high  affinity  IL-2  receptor)  antigen  expression  in 
HTLV-I-transformed  T-cells.  Similarly,  ectopic  GM- 
CSF  production  due  to  Tax  may  cause  eosinophilia, 
which  is  frequently  seen  in  ATLL.  In  addition.  Tax 
may  also  be  involved  in  rronr-activation  of  the  para¬ 
thyroid  hormone-related  protein  (PTHRP)  promoter, 
perhaps  accounting  for  the  ectopic  expression  of 
PTHRP  in  ATLL  cells,  thereby  leading  to  altered 
calcium  metabolism  (49).  However,  HTLV-I  mRNA 
expression  in  ATLL  is  so  low  that  it  has  required  use 
of  RNA  polymerase  chain  reaction  (PCR)  to  be 
detected.  Therefore,  whether  effects  seen  with  Tax  in 
vitro  have  applicability  to  HTLV-I  in  vivo  remains 
unclear. 

The  ability  of  the  viral  franj-activator.  Tax.  to 
interface  with  several  cellular  transcriptional  factor 
pathways  suggests  a  new  model  for  viral  leukemogene- 
sis.  The  presence  of  such  rronr-acting  genes  may  allow 
development  of  new  assays  for  the  presence  of  as  yet 
undiscovered  retroviruses  based  on  the  ability  of 
franr-acting  Tax-like'  transcriptional  regulatory  pro¬ 
teins  to  act  on  cellular  and  viral  genes.  Models  for 
cooperation  between  oncogenes  could  undoubtedly  be 
applied  to  help  dissect  a  potential  role  for  Tax  in 
cooperation  with  other  oncogenes.  New  models  for 
oncogenic  cooperation  have  emerged  at  this  confer¬ 
ence.  such  as  superinfection  of  E^-/nyc  transgenic  mice 


with  Moloney  murine  leukemia  virus  (MoMuLV) 
(50,51). 

Several  conclusions  can  be  derived  from  study  of  the 
rram-regulatory  tax  gene:  (a)  new  mechanisms  of 
retroviral  leukemogenesis  other  than  transduction  of 
celfular  proto-oncogenes  and/or  retroviral  insertion 
adjacent  to  cellular  proto-oncogenes  may  be  operative 
in  human  malignancy;  (b)  human  retroviruses  possess 
transcriptional  activators  that  may  affect  expression  of 
cellular  genes,  and  aberrant  expression  of  cellular 
genes  may  contribute  either  to  leukemogenesis  per  se, 
or  to  the  leukemic  phenotype;  and  (c)  the  effect  of  viral 
transregulatory  genes  may  be  felt  early  in  leuke¬ 
mogenesis,  and  may  be  insufficient  to  elicit  the  full¬ 
blown  leukemic  phenotype. 

An  additional  transregulatory  gene  studied  more 
recently  is  the  rex  gene  of  HTLV-I,  -II.  and  BLV.  The 
rex  gene  is  required  for  productive  HTLV-I/-II  infec¬ 
tion.  The  rex  gene  of  HTLV-I  encodes  'wo  proteins, 
one  of  27  kDa  and  one  of  21  kDa.  from  an  overlapping 
reading  frame  to  that  encoding  p40‘“  (52).  These 
proteins  appear  to  result  from  utilization  of  an  alter¬ 
native  initiator  methionine.  In  HTLV-II.  two  proteins 
are  also  encoded  of  the  apparent  sizes.  26  and  24-kDa 
(53).  In  HTLV-II.  these  appear  to  derive  from  different 
degrees  of  phosphorylation,  with  the  larger  molecular 
weight  species  being  a  hyperphosphorylated  form  of 
the  24-kDa  protein  (54).  in  both  HTLV-I  and  -II.  the 
proteins  appear  to  act  as  post-transcriptional  regula¬ 
tors.  and  elicit  export  of  full-length  gag/pol  mRNA  and 
probably  partially  spliced  env  transcripts  from  cell 
nucleus  to  cytoplasm.  The  rex  gene  appears  necessary 
to  allow  expression  of  non-spliced  and  partially  spliced 
viral  mRNA,  which  in  turn  ^ows  synthesis  of  Env  and 
Gag  proteins  and  production  of  mature  virions. 

In  HTLV-I.  Rex  has  been  found  to  act  through  a 
cir-acting  Rex-responsive  element  (RxRE)  located  in 
the  3'  LTR.  Our  group  has  studied  Rex  effects 
mediated  through  the  5'  LTR  of  HTLV-II  (55).  In  both 
cases.  Rex  appears  to  act  through  sequences  located  in 
the  R  region,  downstream  from  the  transcription 
initiation  site.  Assays  of  binding  to  radiolabeled  viral  ‘ 
RNAs  have  demonstrated  that  puriGed  HTLV-II  Rex 
can  directly  bind  to  transcripts  initiated  from  the  5' 
LTR.  and  that  binding  occurs  to  a  portion  of  a 
c«-acting  element  responsible  for  Rex  action,  known 
as  the  RxRE  (56.57).  Mapping  in  our  laboratory  has 
demonstrated  that  Rex  can  bind  direaly  to  transcripts 
as  short  as  115  bp  derived  solely  from  sequences  within 
the  R  region  (57,58).  These  transcripts  contain  the  5' 
LTR  splice  donor  site,  and  mutation  of  the  splice  donor 
site  appears  to  impair  Rex  binding  and  function. 
Furthermore,  Rex  binding  is  dependent  on  retention  of 
a  specific  stem-loop  mRNA  structure  located  down¬ 
stream  from  the  splice  donor  site  (from  nucleotide 
465-501  within  the  HTLV-II  5'  LTR)  (57).  This 
stem-loop  structure  is  conserved  in  both  HTLV-1  and 
-II.  Rex  binding  may  be  facilitated  by  hyperphosphory¬ 
lation,  and  it  would  appear  to  be  the  higher  molecular 
weight  (26  kDa)  Rex  species  of  HTLV-II  that  binds 
efGciently,  indicating  that  cellular  controls  on  Rex 
function  may  exist  at  the  level  of  phosphorylation 
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(Chen  and  Green,  unpublished  observations).  Nucleo¬ 
lar  localization  and  our  results  using  RxRE  mutations 
of  the  splice  donor  site  suggest  a  direct  interaction  of 
Rex  with  the  cellular  splicing  apparatus  to  facilitate 
bypass  of  cellular  splicing  mechanisms. 

An  intriguing  observation  regarding  Rex  of  HTLV-I 
was  first  made  by  Rimsky  and  Greene,  demonstrating 
that  HTLV-I  Rex  can  functionally  substitute  for  the 
Rev  protein  of  HIV-1  (59).  The  Rev  protein  of  HIV-I 
performs  an  analogous  function  to  that  described  for 
Rex  in  HTLV-I.  Their  assay  demonstrated  the  capacity 
of  Rex  to  induce  production  of  the  truncated  single¬ 
exon  form  of  the  HIV-1  Tat  protein  that  reflects 
translation  from  unspliced  env  vector  mRNA  (57). 
HTLV-II  Rex  in  our  laboratory  is  also  able  to  rescue 
replication  of  Rev-deficient  mutants  of  HIV-1  (58). 
Rescue  of  HIV-1  Rev-deficient  mutants  by  HTLV-II 
Rex  is  relatively  inefficient,  and  this  can  partially  be 
accounted  for  by  the  relatively  low  affinity  of  HTLV-II 
Rex  binding  to  the  HIV-1  Rev-responsive  element 
(RRE)  (58).  In  addition.  HIV-1  Rev  is  unable  to 
complement  an  HTLV-II  Rex-deficient  clone,  indi¬ 
cating  a  non-reciprocal  pattern  of  complementation. 
Nevertheless,  the  ability  of  Rex  to  complement  the 
genetically  distant  HIV-1  virus  in  trans  suggests  that, 
like  Tax.  Rex  may  act  promiscuously  on  a  variety  of 
non-HTLV  target  sequences.  This  raises  the  possibility 
that  Rex  may  also  interact  with  cellular  RNA  to  elicit 
aberrant  splicing  and/or  transport.  Disrupted  proces¬ 
sing  and  expression  of  cellular  mRNAs  could  conceiv¬ 
ably  be  implicated  in  the  process  of  leukemogenesis  as 
well.  Therefore,  post-transcriptional  regulators  may 
also  be  involved  in  the  process  of  retroviral  leuke¬ 
mogenesis.  Direct  evidence  supporting  this  hypothesis 
has  not  been  obtained. 

Disparate  Disease  Entities  Related  to  HTLV-I 

Approximately  five  years  following  its  discovery,  it  was 
found  that  the  pathology  elicited  by  HTLV-I  in  one 
setting  may  not  predict  other  forms  of  pathology 
related  to  the  virus.  A  specific  illustration  is  afforded 
by  the  two  major  non-overlapping  syndromes  associ¬ 
ated  with  HTLV-1.  While  HIXV-I  may  cause  ATLL, 
another  subset  of  infected  individuals,  approximately 
half  as  many,  will  develop  a  slow  neurologic  disease 
characterized  by  gradual  development  of  spastic  para¬ 
paresis  of  the  lower  extremities  with  minimal  sensory 
loss.  This  illness,  tropical  spastic  paraparesis  (TSP) 
(also  known  as  HTLV-I-associated  myelopathy 
(HAM)),  is  distinguished  from  multiple  sclerosis  (MS) 
by  virtue  of  its  chronic  progressive  and  non-episodic 
nature,  as  well  as  the  general  limitation  of  pathology 
to  motor  control  in  the  Tower  extremities  and  sphincter 
dysfunction.  The  association  between  this  illness  and 
the  virus  was  discovered  by  Gessain  and  co-workers 
while  screening  neurologic  illnesses  for  retroviral 
involvement  in  Martinique  (60).  As  opposed  to  the 
leukemia,  where  HTLV-I  has  been  observed  to  infect 
and  transform  T-cells  in  vitro,  no  adequate  model  for 
pathogenesis  of  the  myelopathy  exists.  Regardless  of 
underlying  mechanisms,  involvement  of  HTLV-I  in  a 


slow  neurologic  disease  was  not  predictable  on  the  basis 
of  its  involvement  in  T-cell  leukemia.  The  latency 
period  for  development  of  HAM  is  also  appreciably 
shorter,  and  recently  at  UCLA,  we  saw  a  patient 
develop  myelopathy  approximately  fifteen  months  fol¬ 
lowing  infection  by  transfusion  (61).  In  contrast, 
"development  of  ATLL  following  transfusion-acquired 
HTLV-1  is  almost  never  seen.  Furthermore,  co-existent 
ATLL  and  HAM  have  rarely  been  described.  We  have 
observed  at  least  one  case  of  multiple  members  of  an 
Iranian  Jewish  family  developing  HAM  (D.  Meytes  ei 
at.,  unpublished),  and  this  has  been  reported  by  other 
investigators.  This  would  suggest  that  either  differences 
in  host  genetic  make-up  and  susceptibility  or  differ¬ 
ences  in  viral  isolates  may  account  for  familial  HAM. 
It  is  important  to  note  that  the  association  between 
HAM  and  HTLV-I  was  made  serendipitously.  Quite 
possibly,  if  the  link  to  HAM  had  been  described  first, 
no  search  for  HTLV-I  association  with  malignancy 
would  have  been  made.  This  would  suggest  that  other 
viruses  that  may  not  be  associated  in  investigators’ 
minds  with  development  of  malignancy  may  be  candid¬ 
ates  for  potential  oncogenic  roles.  Good  candidates 
would  be  viruses  with  trans-acting  transcriptional  pro¬ 
teins.  such  as  members  of  the  herpes  family,  adeno¬ 
virus.  and'or  other  retroviruses. 

DISCUSSION 

Over  a  decade  following  initial  identification  of  the  role 
of  the  retrovirus  in  human  disease.  HTLV-I  remains  as 
the  only  example  for  human  retroviral  leukemogenesis. 
Several  lessons  pertinent  to  the  search  for  leuke- 
mogenic  viruses  can  be  derived  from  the  HTLV  model. 
First,  leukemia  may  be  the  rare  consequence  of 
infection  with  a  relatively  common  virus.  Second,  a 
long  latency  period  may  be  invoh  ;d  following  acquisi¬ 
tion  of  infection,  and  the  leukemogenic  process  may 
involve  multiple  steps  beyond  initial  infection.  Third, 
the  mechanism  by  which  the  virus  may  predispose  to 
development  of  leukemia  may  be  different  from  that 
seen  with  other  retroviruses,  and  may  involve  trans¬ 
acting  viral  genes,  either  regulators  of  DNA  transcrip¬ 
tion  or  regulators  of  viral  mRNA  expression.  Finally, 
the  role  of  HTLV-I  as  an  ctiologic  agent  in  both  HAM 
and  ATLL  suggests  that  viruses  not  thought  to  have 
oncogenic  properties  may  on  occasion  predispose  to 
malignancy.  The  overall  lesson  from  the  HTLV  experi¬ 
ence  is  that  when  suitable  or  suggestive  epidemiologic 
factors  are  found,  such  as  ethnic,  geographic  and/or 
familial  clustering  in  the  absence  of  a  known  inheri¬ 
tance  pattern,  a  search  for  underlying  viruses  should  be 
initiated.  The  search  would  involve  removal  of  malig¬ 
nant  tissue,  when  possible,  for  culture  m  vitro  and  a 
search  using  available  molecular  and  serologic  probes. 
The  success  in  identifying  HTLV-II  by  virtue  of  limited 
nucleic  acid  homology  and  antigenic  similarity  to 
HTLV-I  suggests  that  new  retroviruses  can  be  identi¬ 
fied.  The  demonstrated  crossreactivity  between 
HTLV-I  and  -II  suggests  that  any  search  should  be 
accompanied  by  rapidj-isolation  of  nucleic  acid  probes 
for  viral  sequences  of  interest,  so  that  crossreactive 
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entitites  can  be  discerned.  A  fresh  look  should  be  taken 
using  newly  available  probes  as  a  means  of  determining 
viral  clonality,  particularly  for  DNA  viruses  such  as 
herpesviruses  to  assess  whether  a  particular  malignant 
tissue  has  arisen  from  a  single  virally  infected  ceil. 
Furthermore,  scrutiny  of  viruses  already  known  to  be 
widespread  in  the  population  may  prove  fruitful,  as 
already  appears  to  be  the  case  for  EBV  and  a  subset 
of  Hodgkin’s  disease.  A  re-duplication  of  such  efforts 
will  determine  whether  new  retroviruses  with  on¬ 
cogenic  potential  will  be  identified  in  man  in  the 
upcoming  decade,  or  whether  HTLV  will  remain  an 
isolated  if  fascinating  example  of  retroviral  leuke- 
mogenesis  in  man. 
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We  have  (nveetigatad  the  protective  effect  of  human  T-cell 
leukemia  vlrua  I  (HTLV-I)  Immune  globulin  (HTLVIG)  againat 
HTLV-I  In  rabbfta.  HTLVIG  containing  77  mg/mi  of  IgG  waa 
prepared  from  pooled  plaama  from  aeropoattive  healthy  per- 
aona.  In  the  firat  experimenL  four  groupa  (A,  B,  C,  and  0)  of 
throe  rabbita  were  Iranatuaed  with  5  ml  blood  from  an  HTLV-I- 
infacted  rabMt  Grot^w  A,  B,  and  C  were  Infuaed  24  h  later  wMi 
10, 5,  and  2  ml  HTLVIG,  reapecttvely,  while  group  O  waa  Infuaed 
with  10  ml  HTLVIG  48  h  later.  Seroconveraion  for  HTLV-I 
occurred  In  none  of  group  A,  orte  of  group  B.  and  all  of  groupa 
C  and  D  after  2-S  weeka.  In  the  aocortd  experiment  four  littara 
(E,  F,  G,  and  H)  bom  to  another  vlrua-irtfectad  raMrIt  artd 
conalatlng  of  7, 5,  7,  and  7  newboma,  ntfMcOvtly,  were  uaed. 
Uttera  E  and  H  were  allowed  to  grow  normally  aa  controia,  while 
littara  F  and  G  were  given  Intraperitoneal  Inoculation  of  3  ml/kg 
of  HTLVIG  weakly  four  timea  until  weaning.  Although  three  of 
littera  E  and  H  each  aeroconverted  after  5-8  weeka,  none  of 
littera  F,  and  one  of  litter  G  became  antlbody-poaltive  after  10 
weeka.  Preaenee  or  abaence  of  HTLV-I  infection  In  all  theae 
animala  waa  confirmed  by  tranafualon  aeaay  or  gene  amplifica- 
Uon.  Theae  reautta  indicate  that  paaalve  Immunization  protecta 
rabbita  againat  blood-  and  mllk-bome  tranamiaaion  of  HTLV-I. 


INTRODUCTION 

A  rabbit  model  of  human  T-celi  leukemia  virus  I 
(HTLV-I)  infection  has  been  established,  in  which  the 
virus  was  shown  to  be  transmissible  not  only  by  blood 
transfusion  (i,2)  but  also  from  dam  to  offspring  via 
milk  (3,4),  In  the  blood  transfusion  experiment,  as  little 
as  0.01  ml  blood  from  a  virus-infected  rabbit  was 
capable  of  transmitting  HTLV-I  (2).  Furthermore,  milk 
or  semen  lymphocytes  from  seropositive  healthy  per¬ 
sons  transmitted  HTLV-I  when  inoculated  intraven¬ 
ously  into  rabbits  (5).  This  animal  model,  therefore, 
provided  a  unique  opportunity  to  study  the  prc'ective 
effect  of  passive  immunization  against  HTLV-I  (2.6). 
In  the  present  experiment,  immunoglobulin  prophy¬ 
laxis  against  blood-  and  milk-borne  transmission  of 
HTLV-I  was  further  explored. 

MATERIALS  AND  METHODS 

Rabbits 

Japanese  white  rabbits,  weighing  about  3  kg,  purchased  from  a 
commercial  breeder  were  used. 

Detection  of  Antibodies  to  HTLV-I 

Blood  samples  were  taken  from  rabbits  at  intervals  of  1-2  weeks 
and  sera  were  titrated  for  HTLV-I  antibodies  by  indirect 
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immunofluorescence  against  the  MT-2  cell  line  as  descnbed 
previously  (2).  The  presence  or  absence  of  immunoglobulin  G 
(IgG)  antibodies  was  verified  by  Western  blot  using  a  MT-2 
lysate  as  antigen.  Sera  were  also  tested  for  IgG  and  imrauno- 
^obulin  M  (IgM)  antibodies  by  enzyme-linked  immunosorbent 
assay  (ELISA)  against  disrupted  HTLV-I  virions  according  to 
the  manufacturer’s  instructions  (Eisai,  Tokyo).  Neutralizing 
antibodies  were  assayed  against  vesicular  stomatitis  viius  (VSV) 
bearing  envelope  antigens  of  HTL\’-1  as  previously  described 

(7). 

HTLV-I  Immune  Globulin  (HTLVIG) 

HTLVIG  containing  77  mg/ml  of  IgG  was  prepared  from  pooled 
plasma  from  seropositive  healthy  persons  by  the  method  of 
polyethylene  glycol  fractionation  (81.  The  preparation  had  an 
immunofluorescence  anti-HTLV-1  titer  of  1:5120  and  a  VSV 
(HTLV-l)  pseudotvpe  neutralizing  antibody  titer  of  1:6250. 

Transfusion  Assay 

To  ascertain  the  status  of  HTLV-I  infection.  20  ml  of  blood 
obtained  from  expenmentai  rabbits  were  transfused  into  normal 
rabbits.  Seroconversion  of  the  recipient  rabbits  indicated  a  virus 
earner  state  of  the  donor  rabbits. 

Polymerase  Chain  Reaction  (PCR) 

DNA  extracted  from  peripheral  blood  mononuclear  cells  was 
analyzed  for  the  presence  of  HTLV-I  sequences  by  the  method 
of  Kwok  el  al.  (9).  DNA,  1  Mg,  was  subjected  to  40  cycles  of 
denaturation  followed  by  annealing  and  extension.  Oligonucleo¬ 
tide  primers  at  7341-73W  and  7460-7411  corresponding  to  the 
pX  region  of  HTLV-I  were  used.  Amplification  was  performed 
using  a  thermostable  DNA  polymerase  on  an  automated  DNA 
Thermal  Cycler  (Perkin-Elmer/Cetus.  Norwalk,  CT),  The  ampli¬ 
fied  products  were  electrophoresed  on  6%  polyacrylamide  gels, 
transferred  to  nylon  membranes,  and  hybridized  with  a  ^-P 
end-labeled  probe  at  7364-7383. 


RESULTS 

Passive  Immuneation  against  Blood-borne  Transmission  of 
HTLV-I 

Four  groups  (A,  B,  C,  and  D)  of  three  rabbits  were 
first  transfused  with  5  ml  of  blood  from  an  HTLV-I- 
infected  rabbit.  Groups  A.  B.  and  C  were  infused  24  h 
later  with  10, 5,  and  2  ml  HTLVIG,  respectively,  while 
group  D  was  infused  with  10  mi  HTLVIG  48  h  later. 

Seroconversion  for  HTLV-l  occurred  in  none  of 
group  A,  one  of  group  B.  and  all  of  groups  C  and  D 
after  2-5  weeks  (Figure  1).  All  five  rabbits  which  were 
protected  from  seroconversion  remained  seronegative 
during  an  observation  of  six  months.  Sera  taken 
immediately  after  infusion  of  HTLVIG  showed  anti- 
HTLV-I  titers  of  T.320  for  groups  A  and  D,  1:80  for 
group  B,  and  1:20  for  group  C.  The  VSV  (HTLV-I) 
pseudotype  neutralizing  titers  of  these  sera  were  1 : 1250 
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Serological  and  molecular  suivey  for  HTLV-I 
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To  define  the  entent  of  human  T-cell  leukaemia 
virus  (HTLV-I)  infection  among  a  group  of  Jewish 
immigrants  to  Israel  with  an  mcraased  frequency 
of  adult  T-cell  leukaemia,  various  serological  and 
molecular  screening  methods,  including  enzyme- 
linked  immunosorbent  essay  (ELISA)  for  anti- 
HTLV-I.  ELISA  for  antibody  to  recombinar»t  HTLV-I 
p40(ax  protein,  and  molecular  detection  of 
infection  by  polymerase  chain  reaction  (PCR) 
amplification  of  HTLV-I  proviral  DNA  from 
peripheral  blood  mononuclear  cell  DNA.  were 
used.  By  HTLV-I  EUSA  the  overetl  rete  of  infection 
was  12%  (24  of  208)  among  immigrants  from 
Khurusan.  northeastern  Iran:  no  HTLV-I  carriers 
were  detected  emong  111  unselected  Jewish 
immigrants  from  other  parts  of  Iran.  There  was 
unexplained  clustering  of  HTLV-I  infection  within 
a  cohort  of  32  elderly  women  of  similar  geographic 
origin  in  a  home  for  old  people — 14  were 
seropositive  by  ELISA  and  19  of  29  were  positive  by 
PCR.  The  findings  in  this  newly  identified  high-risk 
population  suggest  that  in  addition  to  ELISA,  other 
screening  techniques  may  be  required  to  detect  all 
carriers  in  high-risk  populations. 

ijncer1990  336:  1633-35 

Introduction 

Httman  T-ccH  leukaemia  viruaqiv  I  (H  TI.V-I)  infection 
has  been  described  in  southern  Japan,  dte  (irihbc.Tn  basin, 
and  the  northern  pans  of  South  America,  snd  in  oeitain 
high-risk  groups,  sudi  as  intravctMws  drug  abusers  in  the 
United  States. '  ’  Pjcvitnis  reports  of  H  TI.V-I  infection 
among  Ethiopian  Jews  in  Israel  were  nttt  ctmftn'ned.”' 
During  the  past  4  years,  sporadic  cases  of  adult  T-cell 
fcukaemia  (inked  to  IITI.V-I  hasc  K-eii  fcpuncsl  In 


isr.tel'"”  and  I  of  Utc  5  latest  cases  were  am*»og  immigrants 
it»  Israel  \shi>  tiripnated  from  the  city  of  Mashad  in 
nnrtJitastnTi  Iran  "  Because  of  these  fmdmgs,  we  undertook 
a  systematic  sun  cy  of  Iranian  Jews  in  Israel,  focusing  on 
immigrants  uiih  links  i<i  Mashad. 

Subjects  and  methods 

lll'sd  Hinpic'  fri'm  Israeli  blood  donon  of  Iranian  origin  were 
nbtained  linm  ihr  Israrli  Magrn  David  Adorn  Blood  Serviers 
(>nirr,  Irl  Aviv  The  criicnvm  for  ciassiricaiim  as  an  Iranian 
cioirut  was  tha;  the  country  ol  birth  of  the  blood  donor  or  ii  least 
oncofhisi>rherp.ireniswas  Iran  Blood  samples  Herr  collrcird  uo 
Ihicr  acasKOs  frum  residents  of  ■  Mashadi  home  fie  elderly 
wssnm  in  the  (  el  Aviv  area  anvJ  frv«n  three  ktashadi  community 
svnigoguvs  in  the  eilies  of  Hnei  Brak  and  Tel  Aviv.  Sanple*  were 
cbssiliedas  Mashiivii  it  thediaioriv  at  least  ate  ofhis  or  her  parents 
nrigiayifd  frien  Mash-td,  Iran  20  samples  fmm  patients  on 
long-temi  haemodialysis,  8  from  patients  with  T-cell  malignant 
divirdcrv  other  than  aduli  I  -cell  leukaemia, and  12  from  Ethiopian 
Jrvsish  immipanis  were  also  included 

Setnlugical  sneening  »as  done  for  HTLV-I  antibodies  on  serum 
or  plasma  samples  by  rrKans  of  an  enrymr-linked  imnunnsorbcni 
assay  (ELISA;  Abbott  Laboratories).  Gonfinmatory  western 
bhnting  and  or  radkimmunopiccipitatiun  assay  (RIPA)  Milh 
sulphur- )3-lahclled  nicthiieiine  HTLV-l-inreaed  HUl"  I02B 
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lysate  sirm  abn  done."  Samples  positive  in  the  ELISA  were  tested 
by  bods  Gonfitmatoty  methods.  Antibodies  to  H TLV-I  pAOitu 
were  measured  by  mevii  of  an  ELISA  with  recombinant  pdOtiM  aa 
antigen  on  the  solid  phase  (polyiiyrene  beads)  (Abbott).  MTLV-I 
seropositive  infected  sampiea  with  known  reactivity  against  p40iax 
on  RIPA  wetc  used  as  positive  controb,  aiul  4  samples  negative  for 
HTLV-I  on  ELISA  and  western  blot  as  negative  controb.  Samples 
were  scored  as  positive  for  p40r<u  if  the  optical  density'  eaceeded  4  5 
times  the  meat  negative  oaniml  '.alue.  The  polymerase  chain 
reaction  <PCR)  was  used  '.o  anplify  HTLV-I  sequences  of  DNA 
from  peripheral  blood  mononuclear  cells  with  primers  to  a  159  bp 
segmem  oonuined  within  the  tai.rtr  gene  as  previously 
described.'* 

Results 

The  extensive  social  and  ethnic  tics  tieween  Jews  of 
Atashadi  origin  allowed  selective  sampling  of  this 
population  within  Israel.  On  repeated  assays,  24  of  208 
(1 1  5%)  Mashadi  serum  samples  were  positive  by  El. ISA 
for  antibodies  to  HTLV-I  and  were  confirmed  by  western 
blotting.  In  contrast,  none  of  the  151  control  samples  was 
positive  by  ELISA  (table). 

In  an  effort  to  survey  the  oldest  memben  of  the  Mashadi 
population,  wc  tested  32  unrelated  elderly  Mashadi  women 
living  in  an  old  people’s  home  in  Tel  Aviv  1 4  {W't)  were 
seropositive,  a  rate  three  times  higher  than  that  in  the  general 
Mashadi  population.  At  our  first  sample  oolleaion  in  1988, 
12  (52%)  of  23  long-standing  residents  of  the  home  were 
seropt«itive;  2  of  9  new  residents  surveyed  a  year  later  were 
seropositive.  Of  26  Mashadi  women  older  than  60  years  who 
lived  elsewhere  in  Israel  only  3  (32V.)  were  sctoposhive. 

To  defermine  whether  serologicaJ  assays  had  detected  all 
infected  subjects,  we  cursed  out  PCR  amplification  of 
HTLV-I  DNA  from  29  of  the  residents  of  the  old  people’s 
home.  19  were  positive  for  HTLV-I  sequeiKcs;  14  of  these 
were  seropositive,  4  were  seronegative,  and  I  was 
seronegative  by  standard  ELISA  but  tcaaive  in  dsc 
anti-p40rax  ELISA.  A  second  PCR  on  repeat  samples  from 
10  of  these  women  showed  concordant  results  in  6  of  6 
PCR-positive  and  2  of  3  PCR-negative  cases;  I  woman 
originally  positive  on  PCR  was  negative  on  the  second 
sample,  and  I  woman  originally  PCR-negative  was  faintly 
positive  on  her  second  sample  and  had  antibodies  to  p40ra.( 
by  ELISA.  This  unusual  clustering  of  HTLV-f  infeaion 
within  the  old  people’s  home  suggested  acquisition  of 
infection  within  the  institution. 

In  addition  to  antibodies  to  virion  components,  we 
assayed  for  antibodies  to  the  non-strucrural  p40t<ix  protein. 
Of  1 28  Mashadi  samples  tested  12  had  absorbance  levels  4  5 
or  more  times  those  of  the  negative  control  and  were  judged 
positive  (table).  103  samples  were  negative  by  both  assays.  8 
samples  were  seropositive  for  both  anii-HTLV-|  and 
anti-plOfa.r;  1 5  samples  were  posiiive  for  ami-HTLV-l  and 
negative  for  anti*p40f<i.r;  and  4  were  positive  for  anri-plOrox 


but  repeatedly  negative  for  anii-HTLV-l  by  ELISA  and 
western  blot.  3  of  the  fauter  group  of  samples  were  negative 
on  PCR,  and  the  other,  from  a  residenC  of  the  old  people's 
home,  was  positive.  All  4  were  negative  by  western  bbning 
and  by  RIPA.  Therefore,  the  rtmon  for  the  high  tiues  in 
three  samples  in  the  ann'p40riur  ELISA  is  unclear. 

Direct  comparison  of  and-p40rax  ELISA  results  and 
those  of  the  R IPA  was  done  for  28  subjects.  8  samples  were 
positive  for  anti-p40/ax  by  both  RIPA  and  ELISA;  I  with 
tracts  of  antibody-  by  RIPA  was  negative  by  ELISA;  the  3 
samples  mentioned  previousiy  were  negative  by  RIPA  but 
repeatedly  positive  by  ELISA;  and  16  were  negative  by  both 
tests.  I'hc  usefulness  of  the  anii-p40riu  ELISA  in  deteamg 
true  additionai  HTLV-f-infect^  seronegative  individuab 
remains  unclear,  since  seronegative  infection  was 
corroborated  by  other  means  of  deieaion  in  only  I  of  the  4 
questionable  cases. 

The  finding  of  a  hitter  rate  of  serc^iositivity  among 
elderly  Mashadi  women  than  in  the  general  Mashadi 
population  suggested  a  potential  for  gradual  devdoptnent  of 
seioposiitvity  with  age,  as  has  been  reported  by  others. 
Because  of  the  possibility  dial  serologicat  screening  may  nor 
detect  all  positive  subjects’  we  carried  out  HTLV-I-$pecific 
PCR  on  DNA  from  68  randomly  selected  Mashadi  blood 
samples  5  of  7  known  seropositive  samples  were  posiiive  in 
the  PCR  assay,  and  61  seronegative  samples  were  alt 
negative  by  PCR  Hence,  PCR  did  not  increase  sensitivity  of 
dciecTHin  within  this  sample  above  that  achieved  with 
serological  assays  akme.  All  PCR-positive  samples 
conuined  HTLV-I  and  not  HTLV-II,  as  shown  by 
disaiminaiory  PCR  (data  not  shown). 

Discussion 

VI'c  have  identified  a  high  risk  of  HTLV-I  infection  in 
Iranian  Jews  originating  from  the  city  of  Mashad  in 
Khurusan,  nofthcasicm  Iran.  This  group  seems  to  has'c  an 
overall  infeaion  rate  of  about  12*.'f,  though  the  rate  was 
much  higher  among  residents  of  a  Mashadi  home  for  old 
people.  The  reason  for  this  clustering  is  unclear,  although 
the  findings  suggest  acquisition  of  infeaion  within  the 
institution.  The  overall  level  of  infeaion  among  other 
Iranian  Jews  seems  to  be  subsunnally  lower  than  chat 
among  Mjshadis.  The  explanation  may  be  geographic,  and 
Mashad  may  be  within  a  previously  unreengnised  endemic 
region.  Since  wc  did  not  test  non-jewish  Mashadis,  this 
possibility  cannot  be  excluded. 

I'hc  unique  history  of  the  Mashadi  community  may  help 
to  explain  their  high  raicoTHTl-V-l  infeaion.  In  1839,  the 
Jewish  community  in  Atashad  was  subjeaed  to  ■  series  of 
vioicnl  anacks  and  forced  to  convert  ro  fslam,  though  Che 
majority  of  the  community  continued  to  praaise  Judaism 
ctwenly."  To  safeguard  the  community  secret  necessitated 
a  very  high  rate  of  intermarriage  among  community 
members.  Members  of  this  community  continued  to  marry 
ch>sc  relatives  over  the  new  150  years.  Markers  of 
atnsanguiniiy  arc  high  among  Mashadi  Jews — for  example, 
ovCT  30%  hate  a  dcfidcncy  of  glucose-6-phosphaie 
dehydrogenase  (D.  M.,  unpublished).  The  chance 
introduaion  of  HTLV-I  infeaion  into  the  community 
could  have  resulted  in  rapid  transmission  of  the  t  irus  by 
sexual  means  and  by  breastfeeding 
An  estimated  5000-6000  Mashadis  now  live  in  Israel. 
This  is  the  first  Israeli  cdtnic  group  ideniined  as  having  a 
high  rate  of  HTLV-I  infeaion.  Members  of  the  Mashadi 
Jewish  community  also  migrated  to  the  USA  and  parts  of 
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Eunjpe.  We  predict  that  the  rate  of  ittfcction  among  (hc«c 
tnigrancs  would  be  similar  to  that  of  the  Israeli  cohort. 

In  this  study,  we  used  several  methods  to  detea  H'l'LV-l 
infection.  Our  rate  of  anli-p40wx  scropositivity  in  carrieri 
was  somewhat  lower  than  that  found  by  uthen  among 
healthy  HTI-V-I  carriers.’'*'*  Scrum  satnpics  fnwn  4 
subjects  were  positive  only  for  anti-p4flf<r»  antibodies. 
Independent  evidence  of  infeaion  was  obtained  by  PCR  in 
only  I  of  the  4.  Thus,  detection  of  anti-p40ta.T  antibodies  did 
not  appreciably  add  to  the  estimate  of  the  rate  of  infeaion. 
Our  findings  on  the  use  of  PCR  suggested  that  inahigh-tisk 
population,  such  as  the  old  people's  home  we  studied  or  in 
families  of  HTLV-I  carriers,  PCR  would  increase  the 
number  of  infeaed  individuals  above  that  deieaed  by 
serological  means.  TV  usefulness  of  PCR  as  a  screening 
assay  in  appropriate  settings  requires  further  study. 
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Quinine-induced  disseminated  intravascular 
coagulation 

RuiH  L.  Spearing  CiiRiyi  ine  M.  Hickion  Pe-i  m  Sizeland 
Anthony  Hannah  Ross  R.  Bailey 


R«current  dissaminatvd  intravascular  coagulation 
occurred  in  3  wonten  after  ingestion  of  quinine 
tablets  for  cramp.  All  had  circulating  quinine- 
dependent  antibodies  to  platelets  snd  in  2  there 
was  initial  evidence  of  antibody  consumption, 
with  low  litres  that  rose  steepiy  over  the  neat  few 
days  and  remained  high  for  many  months. 

Itftcet  1990;  336: 1S3S-37. 

Introduction 

Rccogni'icd  haematokigical  problems  assodated  with 
ingmion  of  quinine  include  thrombocytopenia,  ery  throcyte 
haemolysis,  and  neutropenia.  Quinine  was  fint  implicated 
as  a  cause  of  purpura  in  dtc  laic  I  ith  century,'  and  there  have 
been  several  reports  of  associated  thrombocytopenia  ” 
However,  sve  arc  aware  of  only  nvo  published  cases  of 
disseminated  intrava.scular  coagulation  induced  by 
quinine,*  ’  and  report  three  further  cases. 

Patients  and  methods 

Case  histories 

A  7l-year  iilJ  wivtian  was  admiilcd  S  (irms  mer  1  .cars  with 
vari<<t»  sympuvns.  which  included  acule  sh<'isncs;  id  hrewb. 


wherre,  generalised  abdominal  |<ain.  fcvcT,  lower  back  and  chest 
pain,  mebena,  hacmaicTTKsis  or  haemoptysis,  and  bruisint  and 
pcscchiac.  Most  episodes  iKcuired  shon^  afia  going  to  bed. 
Invcstigatioiis  on  each  occasion  (table)  showed  evideitoe  of 
disseminated  inuasascular  cnogulaiinn  (DIC).  On  the  first  2 
admissions  she  w  as  ireaicd  with  aniibioiKS,  although  blood  culiura 
were  always  negative.  On  the  thitd  admisskvi  she  was  treated  for 
asthma,  and  on  the  last  2  occasions  no  specific  treaemoM  tvas  given. 
On  each  occasion,  feser  and  other  sysnpttsns  resolved  within  24  h 
with  a  subscspivni  lesuluuon  of  euagulation  abnotmaliiies.  At  least  2 
simikir,  but  milder,  episodes  aKo  occurred  fur  which  die  did  not 
aiiaid  hospital.  On  3  occasions  recent  quinine  in|estian  was  dearly 
remember^  by  the  patient  or  documented  in  the  admission  nates. 
A  cheek  on  the  ntmther  of  tabicu  lefi  in  the  bonie  after  her  tniiial 
prescription  indicated  that  in  ublees  had  been  taken  over  7  years. 
Rctnwpeaive  quinine-dependent  phteles  antibody  analysis  on 
samples  stored  from  the  bsi  3  admissions  and  from  imervening 
periods  showed  h>w  nr  undetectable  antibody  cotKentratioos 
during  the  first  2  days  of  each  acute  episode,  which  then  rose  sharply 
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Short  Ittte:  Characterization  of  Israeli  HTLV-I  isolate 


INTRODUCTION 


Many  studies  were  performed  on  huntan  T-cdl  loikemia  virus  type  I, 
ethiologically  associated  with  adult  T-cefl  leukemia  (ATL)  and 
HTLV-assodated  myelopathy  (HAM).^^ 

HTLV-I  genomes  isolated  frcnn  ATL  and  HAM  patients  from  different 

5.a 

geographical  orig^  demonstrated  a  high  degree  of  homology  (>96%). 
Sequence  variation  in  different  isolates  were  found  mostly  in  the  LTR 
(1.3-5. 2%)  and  the  region  between  the  envdope  and  tax/rex  reading 
frames  (0. 1-6.9%).^  It  was  found  that  genetic  diversity  between 
different  isolates  is  in  association  with  the  geographical  origin  and 
not  with  the  clinical  presentadon.^*^*^  In  1988,  HTLV-I  was  first 
discovered  in  Israel  and  the  Middle  East.  Two  years  later  a 
community  of  Jewish  immigrants  from  the  city  of  Mashad  in  northeastern 
Iran  was  identified  with  an  infection  rate  of  about  12%.^^ 

Our  aim  was  to  determine  the  nudeotide  sequence  of  LTR  and  env  gene 
from  HTLV-I  genome  of  an  HAM  patient  who  originated  from  Mashad.  This 
data  was  compared  to  sequences  doived  from  HTLV-I  isolated  from 
Japanese  and  African  patients  in  order  to  locate  the  origin  of  the 
Mashad!  virus. 

MATERIALS  AND  METHODS 

Cell  lines:  Lymphocytes  were  collected  from  20mi  peripheral  blood  by  a 
FicoU-Hypaque  density  gradient  and  were  resuspoided  in  RPlVn-1640 
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medium  supplemented  with  15%  fetal  bovine  scrum*  interieukin>2  (IL-Z) 
at  a  concentration  of  SOu/ml,  0.5%  PHA  and  1%  pcnldllin/streptomyctn. 
Cells  were  incubated  at  37^C  in  the  presence  of  5%  C02  and  were 
maintained  for  several  weeks.  Hie  cells  were  cryopreserved  at  various 
intervals  for  DNA  extraction. 

DNA  extraction  and  PCR  amplification:  DNA  was  extracted  from 
lymphocytes  with  phenol/chloroform.  Two  regions  in  the  HTLV-I  genome 
were  amplified:  LTR  and  env  gene.  LTR  amplification  was  performed  with 
the  primers  Rll/14  which  defined  a  741  base  sequence  from  nuclectid* 

61  to  802  (nucleoddes  are  numbered  according  to  the  sequence  of  Seiki 
et  al.^^  The  env  gene  was  amplified  by  two  pairs  of  primers  :  R15/17A 
which  defined  a  1163  base  sequence  from  nucleotide  5201  to  6364  and 
R19/18  primers  which  defined  791  base  sequence  from  nucleotide  5942  to 
6733. 


The  patient's  (HE)  DNA  was  PCR  amplified  for  30  cycles  in  a  reaction 
containing  100  fd  of  2mM  MgCI,  200  ng  from  each  primer,  0.2  mM  from 
each  dNTTs  and  2.5  u  of  taq  polymerase  (USB,  Clevdand,  OH). 

A  list  of  primos  used  for  PCR  amplification  is  presented  in  table  1. 

DNA  sequencing:  PCR  products  were  recovered  from  PCR  reaction  with  DS 
primer  Remover  (Aurainced  Genetic  Technologies  Corp,  Gaithersburg,  MD) 
and  ethanol  predpitation.  Nucleotide  sequence  analysis  was  performed 
by  the  Taq  Dye  Deoxy  Terminator  Cycle  Sequencing  kit  using  the  373A 
DNA  Sequencer  (Applied  Bio^stems)  at  the  Biological  Services  of  the 
Weizmann  Institute  Rehovot  Israel.  Sequence  analysis  was  pdformed  at 
least  twice  for  each  primer  (Table  1). 
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Sequence  coinparison:  HE  sequence  was  compared  to  the  Japanese  (ATK), 
African  (EL)  and  Papua  New  Guinea  (PNG-1)  sequences  by  gcg  program 
with  the  accession  numbers:  JO2029  (ATK).  S74562  (EL  LTR).  Mg5207 
(PN(M)  and  M69044  (EL). 


RESULTS 

Comparison  of  HTLV-I  (HE)  LTR  to  other  isolates.  PCR  amplification  of 
HTLV-I  LTR  produced  a  PCR  product  of  741bp  of  which  698  bases  from  it 
were  sequenced.  7  nudectides  which  are  not  verified  yet  are 
designated  as  N.  HTLV-I-(HE)  LTR  sequence  was  compared  to  three  other 
isolates.  ITie  Japanese  (ATK)  sequence  showed  nudeotide  homology  of 
97.8%  with  15  nudeodde  differences.^^  The  African  sequence  showed 
nudeotide  homology  of  95%  with  35  nudeotide  differences  and  the 
Papua  New  Guinea  isolate,  which  was  compared  only  by  629  nudeotides, 
showed  91%  homology  with  56  nudeoddes  differences.^’^ 

Comparison  of  the  sequence  changes  in  the  LTR  region  to  the  Japanese 
sequence  showed  that  the  differences  arc  dustered  mostly  in  the  U3 
(66.7%),  6.7%  were  in  the  R  and  26.7%  were  in  the  U5  regions.  There 
are  no  changes  at  the  three  20bp  enhancer  dements  at  the  U3  r^on 
and  there  is  98.7%  homology  for  the  Rex  Responsive  dement  located 
betweai  bases  313  and  627. 

Comparison  of  the  env  gene  amplified  from  HTLV-I  (HQ  genome  to_  the 
Japanese  and  African  sequences.  The  PCR  product  was  1532bp  in  length 
from  which  1496  bases  were  sequenced.  The  sequence  bdween 
nudeoddes  5625-5685  is  not  verified  yet. 
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Comparison  to  the  Japanese  (ATK)  sequence  showed  nudeodde  homologj 
of  97.7%  with  9  nucleotide  diiTercnces  while  the  African  (EL)  sequence 
showed  nudeodde  homology  of  98.4%  with  6  nudeodde 
differences.  There  is  a  problem  with  base  T  at  posidon  5400.  It 
seems  that  it  creates  a  stop  codon  while  in  the  other  two  sequences  it 
does  not  exist.  This  finding  needs  further  examinadon.  HE  env2 
sequence  was  compared  to  the  Japanese  (ATK)  sequence.  98.7%  honmiogy 
at  the  nudeodde  levd  with  12  nudeodde  differences  were  found. 
Comparison  to  the  African  (EL)  sequence  showed  nudeodde  homology  of 
99.5%  with  5  nudeodde  differences.^^ 


DISCUSSION 


A  new  focus  of  KTLV-I  infecdon  was  recendy  identified  in  the  Middle 
East.^^  In  this  study  we  determined  the  sequence  of  two  regions  in 
HTLV>I  isolated  in  Israd  from  an  HAM  patient  bdonging  to  this 
community:  the  LTR  r^on  and  the  env  gene.  Several  studies  have 
indicated  a  hi^  degree  of  homdogy  among  HTLV-I  isolates  (>96%)  and 
demonstrated  that  differences  bdween  variants  are  in  assodadon  with 
their  geographical  origin.  *  ’  *  Comparison  of  MIdeastem  sequence 
which  orig^ates  in  Iran  to  the  Japanese,  African  and  Papua  New  Guinea 
sequences  in  order  to  examine  whether  there  is  indeed  a  higher  degree 
of  homology  between  isolates  from  the  same  geographical  area.  A  high 
levd  of  homology,  at  about  98%,  to  the  Japanese  isolate,  while  the 
African  and  Papua  New  Guinea  isolates  were  more  divergent  with 
sequence  homology  of  95%  and  91%,  respeedvdy. 


Comparison  of  HTLV-I  Miv  gene  to  the  Japanese  and  African  is<dates 
showed  homolt^  at  the  nucleotide  level  of  about  98-99%.  Flrom  these 
results  we  can  condude  that  the  env  goie  is  more  conserved  than  the 
LTR  region. 

With  the  exeptions  of  some  nudeoddes  which  are  not  verified  yet, 
comparison  ,of  the  LTR  region  showed  a  higher  degree  of  homology 
between  Iranian  sequence  and  the  Japanese  isolate.  As  for  the  env 
gene,  there  is  a  high  d^ee  of  homology  between  the  Iranian  sequence 
and  the  African  isolate.  With  these  results  we  cannot  condude  if 
there  is  an  influence  of  the  geographical  area  on  the  virus  genome. 

There  are  two  theories  about  HTLV-I  origin  and  the  way  it  was  spread 

# 

to  the  world.  Gallo  suggests  that  it  origuiated  in  Africa  and  spread 
to  the  new  world  and  Japan,  wfule  Saskena  et  al.  suggest  that  HTLV-I 
originated  in  the  Indo-Malay  region.^’^^*^^  Based  on  the  comparison 
of  the  LTR  sequences,  our  results  support  the  theory  of  HTLV-I 
originating  in  Africa,  since  we  found  higher  degree  of  homology 
between  HE  sequence  and  the  African  isolate,  than  with  the  sequence  of 
Papua  New  Guinea  isolate. 
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Tible  1:  LIST  OP  PRIMERS  FOR  PCR  AMPLIHCATION  AND  SEQUENCING 


IVimer 

fVom  nt.  to  nL 

Used  for 

Seq. 

Remarks 

RIl 

41 

77 

amp.  &  Seq. 

5*  TAGAGCCTCCCAGTGAA 

RI2 

494 

470 

seq. 

5'  CCTAGACGGCGGACGCAG 

Comp. 

R14 

802 

786 

amp.  &  seq 

S’  CTCGTATCCCGGACGAG 

« 

Comp. 

RI5 

5201 

5218 

amp.  &  seq. 

5*  CATGCGTAAGTITCTCGC 

R16 

5660 

5645 

seq. 

5’  ATGGAGATTAATATTG 

Comp. 

RI7 

5641 

5658 

seq. 

5’  GCCTCAATATTAATCTCC 

Comp. 

R19 

5942 

5959 

amp.  &  seq. 

5’  TCCATCCTCTTCTTCTAC 

R17A 

6364 

6347 

amp. 

5’  TCCCAGAACAGGAGATCA 

Comp. 

RI8 

6733 

6716 

amp.  &  seq. 

5’  GGGAGAGGTAATTATTG 

